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(57) A key switch (10) comprising a base (14), a key 
top (12) arranged above the base (14), a pair of link 
members (16,18) interkxked to each other and opera- 
tively engaged with the base (14) and the key top (12) 
to support the key top (12) above the base (14) and di- 
rect the key top (1 2) in a vertical direction, and a switch- 
ing mechanism (22) for selectively opening and closing 
an electric circuit in connection with a vertical movement 
of the key top. Each of the I ink members (16, 18) Includes 
a sliding portion (36,38) slidably and shiftably engaged 
with either one of the base (14) and the key top (12). At 
least one elastic member (48) is disposed between at 
least one of the link members (16,18) and either one of 
the base (14) and the key top (1 2) with which the sliding 
portion (36,38) of each link member is engaged. The 
elastic member (48) exerts a biasing force, relative to a 
displacement or shifting amount of the sliding portion 
(36,38), onto at least one of the link members (1 6, 1 8) in 
a direction different from, e.g., substantially orthogonal 
to, the vertical shifting direction of the key top (12). Pref- 
erably, the biasing force assumes a linear relationship 
with the shifting amount of the sliding portion (36,38). 



Fig.1 
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Description 

[0001] The present invention relates generally to a 
switch mechanism tor a key-entry use and, nnore partic- 
ularly, to a key-entry switch (hereinafter referred to as a 
key switch) preferably used for a relatively thin keyboard 
incorporated in a portable electronic equipment, such 
as a notebook-size personal computer or word proces- 
sor. The present invention also relates to a relatively thin 
keyboard provided with a plurality of key switches hav- 
ing such structures. 

[0002] In the technical fieW of portable electron k; 
equipment, such as notebook-size personal computers 
or word processors, etc., various techniques have been 
provided, which can facilitate the reduction of height or 
thickness of an equipment housing including a key- 
board, to improve the portability of the equipment. Par- 
ticularly, when the height of a keyboard provided with a 
plurality of key switches is reduced, it has been gener- 
ally required to maintain the stroke of each key switch 
at a predetermined distance to ensure a constant oper- 
ational properties thereof and, simultaneously, to re- 
duce the entire height of the key switch upon both the 
non -operated (or switched-off) and operated (or pushed 
down and switched-on) conditions thereof. 
[0003] Japanese Unexamined utility Model Publica- 
tion (Kokai) No. 5-66832 (JP-U-5-65832) discloses one 
example of a key switch for use in such a relatively thin 
keyboard, whk;h includes a key top adapted to be keyed 
or pushed down by an operator's finger, a base disposed 
beneath the key top, a pair of link members for support- 
ing the key top above the major surface of the base and 
directing it in the vertical or up-and-down direction, a 
sheet-like switch arranged beneath the base, and an 
elastic actuating member kx;ated between the key top 
and the sheet-like switch so as to open and close the 
sheet-like swrtch corresponding to the vertical or up- 
and-down movement of the key top. 
[0004] The pair of link members are pivotably con- 
nected with each other, so as to be provided with a gen- 
erally X-shape in a side view. A first link member is en- 
gaged slidably at one end thereof with the base and ro- 
tatably at the other end with the key top. A second link 
member is engaged rotatably at one end thereof with 
the base and slidably at the other end with the key top. 
In this manner, the key top is subjected to a parallel dis- 
placement in a substantially vertical direction in relation 
to the major surface of the base, while keeping a prede- 
termined posture of the key top. 
[0005] The elastic actuating member is a dome-like 
member integrally formed from a rubber material The 
elastic actuating member is placed on the sheet-like 
switch through an opening formed in the base at a po- 
sition beneath the key top, with the upper end of the 
dome facing toward the key top The sheet-like swrtch 
is structured as a pair of conductive contacts opposed 
to each other and respectively carried on two film-like 
printed circuit boards. The sheet-like switch is posi- 



tioned beneath the elastk: actuating member normally 
in an opened state. In this specification, such a contact 
pair is referred to as a membrane switch, and a pair of 
film -I ike boards provided with a membrane swrtch is re- 
5 ferred to as a membrane sheet. 

[0006] When no external force is applied to the key 
top, the elastk; actuating member supports the key top 
on the outer surface of the dome upper end. and urges 
the key top toward an initial position vertically upwardly 
away from the base. When the key top is pushed down- 
ward by a key-entry operatbn, the elastic actuating 
member is elasticalty deformed while exerting a biasing 
or an elastic restoring force to the key top in an opposite 
or upward directkxi. In this condition, a projecton 
formed on the interk>r surface of the dome upper end 
serves to push the outer surface of the membrane sheet, 
so as to close or turn-on the membrane switch. When 
the downward pushing force applied to the key top is 
released, the elastic actuating member is elasticalty re- 
stored, so as to return the key top to the initial posrtkxi 
and to open or turn-off the membrane swrtch. 
[0007] In the above-mentioned conventional key 
switch, including a pair of link members used as means 
for supporting/directing the key top, it is possible to fold 
the link members and put them within a space between 
the key top and the base as the key top is downwardly 
displaced. Accordingly, in comparison with other con- 
ventkxial structures including, as means for supporting/ 
directing the key top, a telescopk; shaft assembly using 
a shaft and a bearing which can be slidingly moved rel- 
ative to each other in a vertical or going up and down 
directkxi of the key top, it is possible to further reduce 
the entire height of the key switch upon both the inop- 
erated and operated conditions thereof, while maintain- 
ing the stroke of the key switch at a predetermined dis- 
tance. 

[0008] Japanese Unexamined Patent Publication 
(Kokai) No. 9-27235 (JP-A-9-27235) discloses another 
example of a key switch also including a pair of link 
members used as means for supporting/directing a key 
top. In this key switch, the link members are assembled 
into a generally X-shape in a side view and are slidably 
connected with each other at an intersection thereof. 
Both link members are engaged slidably at one ends 
thereof with the base and rotatably at the other ends with 
the key top. In this structure, the key top is also permitted 
to be subjected to a parallel displacement in a substan- 
tially vertical direction in relation to the major surface of 
the base, and it is also possible to reduce the entire 
height of the key swrtch upon both the non-operated and 
operated conditions thereof, while maintaining a prede- 
termined distance of the stroke of the key switch. 
[0009] Japanese Unexamined Patent Publication 
(Kokai) No. 9-190735 (JP-A-9-1 90735) discloses a fur- 
ther example of a key switch also including a pair of link 
members used as means for supporting/directing a key 
top. In this key switch, the link members are assembled 
into a generally reverse V-shape in a side view and 
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meshed with each other at the toothed ends thereof. 
Both link members are engaged slidabty at one free 
ends thereof wrth the base and rotatably at the other 
toothed ends with the key top. In this structure, the key 
top is also permitted to be subjected to a parallel dis- 
placement in a substantially vertical direction in relation 
to the major surface of the base, and it is also possible 
to reduce the entire height of the key switch upon both 
the inoperated and operated conditions thereof, while 
maintaining a predetermined distance of the stroke of 
the key switch. 

[0010] In a relatively thin keyboard provided with a 
plurality of key switches each having the above-men- 
tioned pair of link members, a structure is known in 
whk;h the key top of each key switch is held in an initial 
projecting position tor a key-entry operatkxi during the 
operating state of the keyboard, while the key top is pos- 
itively displaced to a retracted positkxi lower than the 
initial position during the inoperating (or carrying) state 
of the keyboard, in order to improve the portability of the 
keyboard. 

[0011] For example, Japanese Unexamined Patent 
Publication (Kokai) No. 9-63402 (JP-A-9-63402) dis- 
closes a yet further example of a key switch including a 
dome-shaped elastic actuating member fixedly mount- 
ed on a membrane sheet. The elastic actuating member 
of this key switch can be shifted in a lateral direction 
together with the membrane sheet in an integral manner 
under the key top. In the operating state of the keyboard, 
the elastic actuating member of each key switch is ky 
cated at a position for supporting the key top thereof in 
an initial projecting position. On the other hand, during 
the non-operating state of the keyboard, the elastic ac- 
tuating member of each key switch is laterally shifted 
and kx^ted at a position where the key top thereof is 
not supported on the actuating member, and thereby the 
key top is displaced into a retracted position whk:h cor- 
responds to a pushed-down position in the key-entry op- 
eration. 

[001 2] As disctosed in each of the above prior-art doc- 
uments, the conventional key switch generally utilizes a 
dome-shaped elastk; actuating member as means for 
opening/closing a membrane switch. The elastic actu- 
ating member also serves as means for elastically up- 
wardly biasing the key top away from the base. There- 
fore, when the actuating member is elastk;ally deformed 
by a key-entry operation of the key top, the actuating 
member exerts biasing or elastic restoring force to the 
key top, which assumes non-linear relatbnship with a 
displacement of the key top, due to the dome-shaped 
profile of the actuating member. 
[0013] That is, the key switch can establish such a 
key-entry operating properties that, at the instant when 
the pushed-down displacement of the key top exceeds 
a predetermined value, the biasing force, which has 
been gradually increased until that time, is sharply re- 
duced As a result, an operator can recognize that the 
key switch has been correctly and appropriately operat- 



ed by the finger, even when the keyboard is one adapted 
to be incorporated in a portable electronic equipment, 
in which the key switch generally has a relatively short 
keying stroke. 

5 [0014] The dome-shaped elastic actuating member 
IS, however, kept in a location between the key top and 
the membrane sheet and interposed therebetween in 
relatbn to the height of the key switch, regardless of the 
degree of the defornnatkxi of the actuating member. 
10 Therefore, the dome-shaped elastk; actuating member 
in itself affects the entire height of the key switch upon 
both the inoperated and operated conditions thereof 
Accordingly, even if the use of the link members as 
means for supporting/directing the key top could reduce 
75 the entire height of the key switch, there is a difficulty in 
reducing the height or thickness of the key switch and 
thus of the keyboard, due to the provision of the dome- 
shaped elastk; actuating member 
[0015] Further, in the conventional key switch wherein 
20 the key top can be displaced into the retracted posit bn 
by shifting the elastk; actuating member in a lateral di- 
rection during the inoperating state of the keyboard, it 
(s necessary to define a sufficient space to accommo- 
date not only the link members but also the dome- 
25 shaped elastic actuating member not deformed, be- 
tween the retracted key top and the base. Consequently, 
the dimension of the key top tends to be increased par- 
ticularly in the height direction. 

[0016] It is therefore an object of the present invention 
30 to provide a key switch for a key-entry operation, which 
can significantly reduce the entire height of the key 
switch upon both the inoperated and operated condi- 
tions thereof, by a relatively simple and low-cost struc- 
ture. 

35 [0017] It is another object of the present invention to 
provkle a key switch for a key-entry operatbn, whk;h can 
eliminate a dome-shaped elastic actuating member 
while maintaining the non-linear feeling of the key-entry 
operation of the key switch. 
40 [0018] It is further object of the present invention to 
provkJe a keyboard including a plurality of key switches, 
which can signifk;antly reduce the entire height or thick- 
ness of the keyboard and can improve the portability 
thereof. 

^ [0019] In accordance with the present invention, there 
IS provided a key switch comprising a base; a key top 
arranged above the base; a pair of (ink members inter- 
locked to each other and operatively engaged with the 
base and the key top to support the key top above the 
50 base and direct the key top in a vertk;al direction, each 
of the link members including a sliding portbn slidabty 
and shiftably engaged with either one of the base and 
the key top; at least one elastic member disposed be- 
tween at least one of the link members and either one 
55 of the base and the key top with which the sliding portkxi 
IS engaged, to exert biasing force, relative to a shifting 
amount of the sliding portion, onto the at least one of 
the link members in a direction different from the vertical 
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direction; and a switching nriechanism for selectively 
opening and closing an electric circuit in connection with 
a vertical movement of the key top. 
[0020] It is preferred that at least one elastic member 
exerts biasing force assuming a linear relationship with 
the shifting amount of the sliding portion, onto at least 
one of the link members. 

[0021] It is also preferred that at least one elastic 
member exerts biasing force in a directkxi substantially 
orthogonal to the vertical direction, onto at least one of 
the link members. 

[0022] It is also preferred that at least one of the link 
members is provided with a loading portion separately 
from the sliding portion, the biasing force being applied 
onto the loading portkxi. 

[0023] In this arrangement, the loading portion may 
be shifted in a motkxi different from the sliding portion 
when the sliding portion is shitted. 
[0024] At least one elastic member may be fixedly 
joined to the base and abutted with the at least one of 
the link members. 

[0025] Alternatively, at least one elastic member may 
be fixedly joined to the at least one of the link members 
and abutted with the base. 

[0026] The elastic member may comprise a compres- 
sion spring. 

[0027] Preferably, the elastic member comprises a 
plate spring. 

[0028] It is preferred that the pair of link members are 
arranged to mutually intersect and are pivotably con- 
nected relative to each other at an intersection thereof, 
that a first one of the link members is engaged sikiably 
at one end thereof with the base and rotatably at another 
end thereof with the key top, the sliding portkxi being 
provided on the one end of the first link member, and 
that a second one of the link members is engaged ro- 
tatably at one end thereof with the t>ase and slidably at 
another end thereof with the key top, the slkJing portion 
being provided on the other end of the second link mem- 
ber. 

[0029] It is also preferred that the pair of link members 
are arranged to mutually intersect and are pivotably and 
slidably connected relative to each other at an intersec- 
tion thereof, and that each of the link members is en- 
gaged slidably at one end thereof with the base and ro- 
tatably at another end thereof with the key top, the slid- 
ing portkxi being provided on the one end of the each 
link member. 

[0030] It is also preferred that the pair of link members 
are meshed with each other at a toothed end of each of 
the link members, and that each of the link members is 
engaged slidably at one end thereof with the base and 
rotatably at another end thereof with the key top, the 
sIkJing portion being provkJed on the one end of the each 
link member, the toothed end being provided adjacent 
to the other end of the each link member 
[0031] In this arrangement, the link members may be 
arranged to intersect with each other. 



[0032] The switching mechanism may comprise a 
membrane switch arranged in an opening formed in the 
base beneath the key top, and an actuating member for 
pushing the membrane switch to close the electrc circuit 

5 when the key top goes down and is located at a prede- 
termined position above the base. 
[0033] In this arrangement, the actuating member 
may be provided on the key top and may enter into the 
opening of the base to elastically push the membrane 

10 switch when the key top is located at the predetermined 
position. 

[0034] Alternatively, the actuating member may be 
provided on at least one of the link members and may 
enter into the opening of the base to elastically push the 
15 membrane switch when the key top is k>cated at the pre- 
determined position. 

[0035] In this arrangement, the key switch may further 
comprise an assist member movable between a first po- 
sitbn where the assist member comes into engagement 

20 with the actuating member and a second position where 
the assist member is away from the actuating member, 
during a time when the key top is located at the prede- 
termined position, and the actuating member may come 
into engagement with the assist member to push the 

25 membrane switch. 

[0036] Alternatively, the actuating member may be 
disposed above the membrane switch, and a part of the 
link members may enter into the opening of the base to 
push the actuating member when the key top is located 

30 at the predetermined position, whereby the actuating 
member pushes the membrane switch. 
[0037] In this arrangement, the actuating member 
may be movable between a first position where the ac- 
tuating member is pushed by the part of the link mem- 

3s bers and a second positkxi where the actuating member 
is away from the part of the link members, during a time 
when the key top is located at the predetermined posi- 
tion. 

[0038] Alternatively, the membrane switch may be 
40 movable between a first position where the membrane 
switch is pushed by the actuating member to close the 
electric circuit and a second positk>n where the mem- 
brane switch is away from the actuating member to keep 
the electric circuit open, during a time when the key top 
4S is located at the predetermined positbn. 

[0039] The key switch may further comprise means 
for selectively securing the sliding portion of the at least 
one of the link members in relation to either one of the 
base and the key top with which the sliding portion is 
50 engaged, to hold the key top at a desired lowered posi- 
tion. 

[0040] The base may include a fixed base element en- 
gaged with the pair of link members and a movable base 
element disposed under the fixed base element in such 
55 a manner as to be movable with relation to the fixed base 
element. 

[0041] In this arrangement, at least one elastic mem- 
ber may be fixedly connected to the movable base ele- 
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ment and abutted onto the at least one of the link mem- 
bers. 

[0042] Altemativety, at least one elastic member may 
be fixedly connected to at least one of the link members 
and abutted onto at least one vertical wall fixedly joined 5 
to the movable base element. 

[0043] The movable base element may be moved in 
a direction generally parallel to a shifting direction of the 
sikjing portion of the each link member 
[0044] Alternatively, the movable base element may io 
be moved in a direction generally orthogonal to a shifting 
direction of the sliding portion of the each link member. 
[0045] The present invention further provides a key 
switch comprising a base; a key top arranged above the 
base; a guide member operatively engaged with the ^5 
base and the key top to support the key top above the 
base and direct the key top in a vertk^al direction, the 
guide member including a sIkJing portion slidably and 
shiftably engaged with either one of the base and the 
key top; an elastic member disposed between the guide 20 
member and either one of the base and the key top with 
whk;h the sikling portk>n is engaged, to exert a biasing 
force, relative to a shifting anrount of the sliding portk>n, 
onto the guide member in a direction different from the 
vertcal directk>n; and a switching mechanism for selec- 
tively opening and ctosing an electrc circuit in connec- 
tion with a vertical movement of the key top. 
[0046] It is preferred that the guide member is struc- 
tured from a plurality of link members interlocked to one 
another, each of the link members being operatively en- 30 
gaged with the base and the key top and including the 
sIkJing portKxi, and that at least one of the link members 
is associated with at least one the elastic member 
[0047] The present invention yet further provides a 
keyboard comprising a plurality of key switches, each of 35 
the key switches being one as defined above. 
[0048] The present invention yet further provides a 
keyboard comprising a plurality of key switches, each of 
the key switches being one as defined above, wherein 
the movable base element of the each key switch is 40 
formed as a single large plate extending over the plural- 
ity of key switches, the single large plate being movably 
disposed under a plurality of fixed base elements of the 
key switches. 

[0049] Particular embodiments of key switches in ac- 45 
cordance with this invention will now be described with 
reference to the accompanying drawings, in which: 

Fig. 1 is an exploded perspective view showing a 
first embodiment of a key switch according to the so 
present invention; 

Fig. 2 is a sectional view of the key switch of Fig. 1 
in an assembled state, taken along line 1 1 -II of Fig. 1 ; 
Fig. 3 is a sectional view of the key switch of Fig. 1 
in an assembled state, taken along line Ill-Ill of Fig. 55 
1; 

Figs. 4A to 4C illustrate the principle of the key-entry 
operation properties of the key switch of Fig. 1 ; 



Fig. 5 is an exploded perspective view of a modifi- 
cation of the key switch shown in Fig. 1 ; 
Fig. 6 is an exploded perspective view showing a 
second embodiment of a key switch according to 
the present inventkxi; 

Fig. 7 is a sectk)nal view of the key switch of Fig. 6 
in an assembled state, taken along line VI I -VI I of 
Fig. 6; 

Fig. 8 is an expkxJed perspective view of a modifi- 
cation of the key switch shown in Fig. 6; 
Fig. 9 is a perspective view of a modification of link 
members used in the key switch shown in Fig. 6; 
Fig. 10 IS an exploded perspective view showing a 
third embodiment of a key switch according to the 
present invention; 

Fig. 1 1 IS a sectional view of the key switch of Fig. 
10 in an assembled state, taken along line Xl-Xl of 

Fig. 10; 

Fig. 12 IS an exploded perspective view of a modi- 
fication of the key switch shown in Fig. 10; 
Fig. 1 3 IS an exploded perspective view showing a 
fourth embodiment of a key switch according to the 
present invention; 

Fig. 14 IS an exploded perspective view showing a 
fifth embodinent of a key switch according to the 
present invention; 

Fig. 15 is a partially cut-away perspective view 
showing one embodiment of a keyboard according 
to the present invent k>n, which is provkied with a 
plurality of key switches as shown in Fig. 14; 
Fig. 16 IS an expkxied perspective view of a modi- 
fication of the key switch shown in Fig. 14; 
Fig. 17 IS an exploded perspective view showing a 
sixth embodiment of a key switch according to the 
present invention; 

Fig. 18 IS a sectk>nal view of the key switch of Fig. 
17 in an assembled state, taken along line XVlll- 
XVI II of Fig. 17; 

Figs. 19Ato 19C illustrate the principle of the key- 
entry operatk>n properties of the key switch of Fig. 
17; 

Fig, 20 IS an expkxJed perspective view of a modi- 
fication of the key switch shown in Fig. 17; 
Fig. 21 is an exploded perspective view showing a 
seventh embodiment of a key switch according to 
the present invention; 

Fig. 22 is an exploded perspective view of a modi- 
fication of the key switch shown in Fig. 21 ; 
Fig. 23 is an expkxJed perspective view showing an 
eighth embodiment of a key switch according to the 
present invention; 

Fig. 24 is an exploded perspective view of a modi- 
fication of the key switch shown in Fig. 23; 
Fig. 25 is an exploded perspective view showing a 
ninth embodiment of a key switch according to the 
present invention; 

Figs. 26A to 26C are schematic sectional views il- 
lustrating the operational principle of an actuating 
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member in the key switch of Fig 25; 
Fig. 27 is an exploded perspective view showing a 
tenth embodiment of a key switch according to the 
present invention; 

Figs. 28A and 28B are schematic sectk>nal views 
illustrating the operational principle of an actuating 
member in the key switch of Fig 27; 
Fig. 29 is an exploded perspective view showing an 
eleventh embodiment of a key switch according to 
the present invention; 

Figs. 30A and 30B are enlarged perspective views 
illustrating the operational principle of link members 
in the key switch of Fig. 29; 

Figs. 31 A to 31 C are sectk^nal views illustrating the 
operational principle of an actuating member in the 
key switch of Fig. 29, taken along line XXXI-XXXI 
of Fig. 29; and 

Figs. 32 and 33 are partially enlarged perspective 
views illustrating the operational principle of a se- 
curing member in the key switch of Fig. 29. 

First Embodiment 

[0050] Referring now to the drawings, in which same 
or similar components are denoted by common refer- 
ence numerals, Fig. 1 shows a key switch 10 according 
to a first embodiment of the present invention in an ex- 
ploded perspective view, Fig. 2 shows the key switch 1 0 
in an assembled state in section, and Fig. 3 shows the 
assembled key switch 10 in another sectkxi. The key 
switch 10 includes a key top 12 with an operation sur- 
face 1 2a adapted to be keyed by an operator's finger, a 
base 14 shaped as a rectangular frame and arranged 
beneath the key top 12, a pair of link members 16, 18 
for supporting the key top 1 2 above a major surface 1 4a 
of the base 14 and directing or guiding the key top 1 2 in 
a vertical or an up-and-down direction, and a membrane 
sheet 22 provided with a membrane switch 20 and dis- 
posed under the base 14 

[0051] The key top 1 2 is a dish-like member having a 
generally rectangular profile, and includes a pair of pivot 
supports 24 and a pair of slide supports 26 spaced from 
the pivot supports 24, both provided on an inner surface 
12b of the key top 12 opposite to the operation surface 
12a (only one pivot support 24 and only one slide sup- 
port 26 are shown). The pivot supports 24 are located 
at a rear end side (a right end side in Fig 2) of the key 
top 12 and spaced from each other, and the slide sup- 
ports 26 are located at a front end side (a left end side 
in Fig. 2) of the key top 1 2 and spaced from each other. 
Please note that the "front" and the "rear" of the key 
switch 10 are hereinafter defined in a manner as de- 
scribed above in convenience, but, of course, the "front" 
and the "rear" in an actual use are not restricted in this 
definition. 

[0052] Each of the pivot supports 24 is formed as a 
small plate uprightly projecting from the inner surface 
12b of the key top 12, and includes a bearing hole 24a 



penetrating through the thickness of the plate and a slit 
24b extending generally perpendicularly to the inner 
surface 1 2b to communicate with the bearing hole 24a. 
The pivot supports 24 are positk)ned on the inner sur- 
5 face 12b of the key top 12 in such a manner that the 
bearing holes 24a of respective pivot supports 24 are 
aligned with each other in a penetrating direction there- 
of. 

[0053] Each of the slide supports 26 is also formed as 
a snr^il plate uprightly projecting from the inner surface 
12b of the key top 12, and includes a bearing stot 26a 
penetrating through the thkikness of the plate and ex- 
tending generally parallel to the inner surface 12b to 
open to a front side facing away from the pivot support 
24. The slide supports 24 are positioned on the inner 
surface 12b of the key top 1 2 in such a manner that the 
bearing stots 26a of respective slide supports 26 are 
aligned with each other in a penetrating direction there- 
of The pivot support 24 and the slide support 26 in a 
corresponding location are substantially aligned with 
each other in a tongitudinai or forward/backward direc- 
tion on the inner surface 12b of the key top 12. 
[0054] The base 1 4 is a frame-like member having a 
generally rectangular profile, and includes a generally 
rectangular center opening 15 covered with the key top 
1 2. The base 1 4 is provided, along opposed inner edges 
14b thereof defining the center opening 15, with a pair 
of pivot supports 28 and a pair of slide supports 30 
spaced from the pivot supports 28 in a kxigitudinal or 
forward/backward direction. More particularly, the pivot 
supports 28 are located at a rear end side of the base 
14 and spaced from each other, and the slide supports 
30 are located at a front end side of the base 14 and 
spaced from each other 

[0055] Each of the pivot supports 28 is formed as a 
small plate a part of which projects from the major sur- 
face 14a of the base 14, and includes a bearing hole 
28a penetrating through the thickness of the plate and 
a slit 28b extending generally perpendicularly to the ma- 
jor surface 14a to communicate with the bearing hole 
28a. The pivot supports 28 are positioned on the inner 
edges 1 4b of the base 1 4 in such a manner that the bear- 
ing holes 28a of respective pivot supports 28 are aligned 
with each other in a penetrating direction thereof. 
[0056] Each of the slide supports 30 includes an L- 
shaped wall part projecting from the major surface 14a 
and the inner edge 14b of the base 14, and a bearing 
slot 30a extending generally parallel to the major sur- 
face 14a is formed inside the wall part. Each bearing 
slot 30a opens to a front side, away from the pivot sup- 
port 28, and to a bottom side of the base 14. The slide 
supports 30 are positioned on the opposed inner edges 
14b of the base 14 in such a manner that the bearing 
slots 30a of respective slide supports 30 are aligned and 
faced with each other The pivot support 28 and the slide 
support 30 in a corresponding kxation are substantially 
aligned with each other in a longitudinal or forward/back- 
ward direction on the inner edges 14b of the base 14. 
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[0057] The pair of link members 16, 18 are structured 
as a first link member 1 6 and a second link member 1 8, 
which have a mutually substantially identk;al shape, and 
which are assembled together so as to be provided with 
a generally X-shape in a side view. Each of the link mem- 
bers 16, 18 includes two arms 32 extending parallel to 
each other, and a bar 34 mutually connecting the ends 
of the arms 32. Axles 36 are provided on one ends of 
the amis 32 to mutually coaxially project on the opposite 
sides to the bar 34. Axles 38 are provided on the other 
ends of the arms 32 to mutually coaxialty project on the 
same sides as the axles 36. 

[0058] The first and second link members 16, 18 are 
arranged to mutually intersect and are pivotably con- 
nected relative to each other at an intersection thereof. 
More partk;ularty, the first and second link members 16, 
1 8 are pivotably connected with each other by pivots 40 
provided at generally longitudinal centers of the respec- 
tive pair of arms 32. 

[0059] The axles 36 formed on one ends of the arms 
32 of the first link member 16 are slidably fitted or re- 
ceived in the respective bearing slots 30a of the slide 
supports 30 on the base 1 4, and the axles 38 formed on 
the other ends of the arms 32 of the first link member 
1 6 are pivotably fitted or received in the respective bear- 
ing holes 24a of the pivot supports 24 on the key top 1 2. 
whereby the first link member 16 is arranged between 
the key top 1 2 and the base 1 4 in such a manner as to 
be pivotable about the axles 38 on the key top 1 2. 
[0060] The axles 36 formed on the ends of the arms 
32 of the second link member 18 are pivotably fitted or 
received in the respective bearing holes 28a of the pivot 
supports 28 on the base 14, and the axles 38 formed on 
the other ends of the arms 32 of the second link member 
18 are slktebly fitted or received in the respective bear- 
ing stots 26a of the slide supports 26 on the key top 1 2, 
whereby the second link member 18 is arranged be- 
tween the key top 12 and the base 14 in such a manner 
as to be pivotable about the axles 36 on the base 14. 
[0061] Therefore, in this embodiment, the axles 36 of 
the first link member 16 and the axles 38 of the second 
link member 1 8 constitute slkling portions of the respec- 
tive link members 16,18. The first and second link mem- 
bers 16, 18 are interlocked to each other through the 
pivots 40 so as to be synchronously pivotable, so that 
the key top 12 is permitted to be subjected to a parallel 
displacement in a substantially vertical direction in rela- 
tion to the major surface 1 4a of the base 1 4, while keep- 
ing a predetermined posture of the key top 12 wherein 
the operation surface 1 2a thereof is generally parallel to 
the major surface 14a. 

[0062] The membrane sheet 22 includes two film- 
shaped circuit boards stacked one on the other with a 
spacer interposed therebetween, and the membrane 
switch 20 is structured by conductive contacts formed 
oppositely on the respective circuit boards. The mem- 
brane sheet 22 is slationarily supported on a support 
plate 42 under the base 14, and locates the membrane 



switch 20 at the generally center position in the opening 
15 of the base 14. 

[0063] On the other hand, as shown in Fig. 3, the key 
top 1 2 is provkjed at the generally center posit kxi of the 

5 inner surface 12b thereof, to which the membrane 
switch 20 of the membrane sheet 22 Is substantially 
aligned in a height direction, with a projectbn 44 on 
which a compression coil spring 46 Is rmunted. The 
compression coll spring 46 acts as an actuating member 

10 or means for selectively opening and ck>sing the mem- 
brane switch 20 in connect kxi with a vertical or up-and- 
down movement of the key top 12. 
[0064] The membrane switch 20 is nornnally kept in a 
condition where the contacts thereof are opened. When 

IS the key top 1 2 is pushed down by a key-entry ope rat kxi 
while being directed by the first and second link mem- 
bers 16, 18, the free end of the compression coil spring 
46 enters into the center opening 1 5 of the base 1 4 and 
is abutted to the membrane sheet 22, at a predeter- 

20 mined pushed-down position of the key top 1 2, and thus 
the membrane switch 20 is ck>sed due to an elastk: 
pushing applied through the compression coil spring 46. 
when a pushing-down force to the key top 12 is re- 
leased, the key top 12 returns to an initial position as 

^5 described later, and thus the compression coil spring 46 
clears the membrane sheet 22 to open the membrane 
switch 20. 

[0065] It should be noted that various elastk; mem- 
bers, such as a cylindrical rubber bkx:k, can be used as 

30 an actuating member or means for opening/closing the 
membrane switch 20, instead of the compression coil 
spring 46. In any case, It is preferred that the actuating 
member has an elasticity, so as to absorb an impact 
caused due to the key top 12 upon being pushed down, 

35 as far as the easy closure of the membrane switch 20 
is not hampered. 

[0066] The key switch 10 further Includes a plate 
spring 48 or an elastc member, disposed between the 
base 14 and the first link member 16, which acts as bi- 

40 asing means for elastlcally urging upward the key top 
12 away from the base 14. As diagram mat leal ly shown 
in Fig. 2, the plate spring 48 is integrally joined at one 
end thereof to a front inner edge 14c of the base 14 op- 
posite to the bearing slots 30a of the slide supports 30, 

45 and is abutted at the other free end thereof to the bar 
34 of the first link member 1 6. The plate spring 48 acts 
as a compression spring between the inner edge 14c of 
the base 14 and the bar 34 of the first link member 16. 
[0067] When no external force is applied to the key 

50 top 1 2, the plate spring 48 urges or biases the bar 34 of 
the first link member 16 toward a backward position 
spaced from the front inner edge 1 4c of the base 1 4 and 
supports the bar 34 in this position, as well as, through 
the first link member 1 6 and the second link member 1 8 

55 interlocked thereto, urges or biases the key top 1 2 to- 
ward the initial position vertically upwardly away from 
the base 14 and supports the key top 1 2 in this position 
(see Fig 2). 
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[0068] When the key top 1 2 is pushed cJown by a key- 
entry operation, the axles 36 of the first link member 16 
slidingly move frontward along the bearing slots 30a of 
the slide supports 30 of the base 14 and, simuttaneous- 
ly, the bar 34 shifts toward the front inner edge 14c of 5 
the base 14. During this operatkxi, the plate spring 48 
is deformed while exerting biasing or elastic restoring 
force to the bar 34 (i.e., a loading portion) of the first link 
member 1 6 in a direction substantially orthogonal to the 
pushing-down direction of the key top 12. When the 
pushing-down force to the key top 12 is released, the 
plate spring 48 elastk;ally restores to return the key top 
12 to the initial positk>n through the first and second link 
members 16, 18, In this respect, the plate spring 48 is 
a linear character istk:s spring of a simple structure, and 
thus exerts the biasing force onto the bar 34, whk;h as- 
sumes a linear relatkxiship with the shifting anrxjunt or 
displacement of the bar 34. 

[0069] According to the key switch 10, it is possible to 
establish key-entry operating properties with non-linear 
characteristics, similar to that established by a dome- 
shaped elastk; actuating member in the conventional 
key switch, by using the plate spring 48 with linear char- 
acteristrcs. This is caused by the unique arrangement 
of the plate spring 48 which applies the biasing force to 
the first link member 16 in a direction substantially or- 
thogonal to the pushing-down direction of the key top 
12. The operatkxial principle of the plate spring 48 is 
described betow with reference to Figs. 4A to AC. 
[0070] Fig. 4A diagrammatcally shows a constitution 
in which a link having a length "L" (the first link member 
1 6) is obliquely arranged and a compression spring (the 
plate spring 48) is joined to the bottom end (the bar 34) 
of the link, and in which the top end (the axles 38) of the 
link is pushed down in a vertical downward direction. In 
this constitutk>n, the react kxi force 1" of the compres- 
sion spring is applied to the bottom end of the link in a 
horizontal directkxi, in connectbn with the pushing- 
down force "F" applied to the top end of the link in the 
vertical downward directkxi Please note here that: 

F=:f-tane 

(6 is a link angle); 

f = kx 

(k is a spring constant, x is a horizontal displacement of 
link bottom end); 

L (sineo - sine) 

(X is a vertical displacement of link top end, % is a link 
angle at f = 0); and 



X = -L-(cos9q - cose). 

[0071] The inventors of the present application nu- 
merically analyzed the parameter 0** :^ 9 S 45** in ac- 
cordance with the above principles, supposing that % - 
45°, L 5 mm, k = 120 gf/mm, and determined the re- 
lationship between the vertical displacement of the link 
top end and the pushing-down force. The results thereof 
is shown in Fig 4B. As illustrated, a characteristic curve 
was obtained, wherein, at the instant when the vertical 
displacement "X" of the link top end exceeds a prede- 
termined value, the pushing-down force "F", which has 
been gradually increased until that time, is reduced to 
the contrary. 

[0072] Consequently, according to the key switch 10, 
ft is possible to establish a key-entry operating proper- 
ties similar to that established in the conventional key 
switch using a dome-shaped elastic actuating member, 
wherein, at the instant when the pushed-down displace- 
ment of the key top 12 exceeds a predetermined value, 
the biasing force, which has been gradually increased 
until that time, is sharply reduced. In an actual operation, 
the synthetic characteristic curve is obtained, as shown 
by a solki line in Fig 4C, since the reaction force "R" 
due to the compression coil spring 46 acting as the ac- 
tuating member for the membrane switch 20 is addition- 
ally exerted, after the key top 1 2 passes the predeter- 
mined pushed-down position. 

[0073] As described above, in the key switch 10, the 
keytop biasing function and the membrane-switch actu- 
ating function, both included in the conventional dome- 
shaped elastic actuating member, are assigned to the 
plate spring 48 and the compression coil spring 46, re- 
spectively, so that the dome-shaped elastk; actuating 
member is omitted. The plate spring 48 is not placed 
between the key top 12 and the membrane sheet 22 in 
the height directkxi of the key switch 10, whk;h is differ- 
ent from the conventional dome-shaped elastk; actuat- 
ing member, and whk;h makes it possible to further re- 
duce the entire height of the key switch 10 upon both 
the inope rated and operated conditkxis thereof. 
[0074] In this respect, it is only necessary for the com- 
pression coil spring 46 to come into contact with the 
membrane switch 20 when the key top 12 reaches the 
predetermined position, so that the compression coil 
spring 46 hardly affects in itself the height of the key 
switch 10. Further, the plate spring 48 can establish the 
key-entry operating properties with non-linear charac- 
teristics, similar to that established by the conventional 
dome-shaped elastic actuating member, due to the ar- 
rangement of the plate spring 48, despite the plate 
spring 48 having a simple, linear characteristic spring, 
and therefore it is possible to reduce the production cost 
for the key switch 1 0 without deteriorating the operatk>n- 
al feeling thereof. 

[0075] In the above embodiment, the plate spring 48 
is integrally joined to the inner edge 14c defining the 
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center opening 15 of the base 14, but a plate spring 50 
may be used as a modrfication, which is integrally joined 
to the first link member 16, as shown in Fig. 5. In this 
modrfication, the plate spring 50 is integrally joined at 
one end thereof to the neighborhood of the bar 34 of the 
first link member 16, and is abutted at the other free end 
thereof to the inner edge 14c of the base 14. It will be 
understood that this structure can also provide effects 
equivalent to those of the first embodiment. 
[0076] The plate spring 48 may be formed integrally 
with the base 14, both made from the same resinous 
material or the same metal. Alternatively, the metal plate 
spring 48 may be integrally joined to the resinous base 
14 through an insert pDolding process. Also, the plate 
spring 50 may be formed integrally with the first link 
member 1 6, both nnade from the same resinous material 
or the same metal. Alternatively, the metal plate spring 
50 may be integrally joined to the resinous first link mem- 
ber 16 through an insert molding process. Fig. 5 shows, 
by a broken line, an embedded portion 50a of the plate 
spring 50 joined to the first link member 16 through the 
insert molding process. 

[0077] The other elastic members having linear char- 
acteristics, such as a compression coil spring, an exten- 
sion coil spring, etc., may be used instead of the plate 
spring 48, 50. Further, in the above embodiment, the 
plate spring 48, 50 is arranged between the base 1 4 and 
the loading portion or bar 34 of the first link member 1 6, 
but, in addition or instead, the elastk; member having 
linear characteristics, such as a plate spring, may be dis- 
posed between the key top 12 and, e.g., the sliding por- 
tion or axle 38 of the second link member 18. 

Second Embodiment 

[0078] Figs. 6 and 7 show a key switch 60 according 
to a second embodiment of the present invention. The 
key switch 60 includes a key top 62 with an operation 
surface 62a adapted to be keyed by an operator's finger, 
a base 64 shaped as a rectangular frame and arranged 
beneath the key top 62, a pair of link members 66, 68 
for supporting the key top 62 above a major surface 64a 
of the base 64 and directing or guiding the key top 62 in 
a vertical or going up and down direction, a membrane 
sheet 22 provided with a membrane switch 20 and dis- 
posed under the base 64, and a support plate 42 for sta- 
tionarity supporting the membrane sheet 22. The mem- 
brane switch 20, the membrane sheet 22 and the sup- 
port plate 42 have the same structures as those in the 
key switch 10 of the first embodiment, and thus a de- 
tailed description thereof is not repeated. 
[0079J The key top 62 is a dish-like member having a 
generally rectangular profile, and includes two pairs of 
pivot supports 70, one pair being spaced from the other, 
on an inner surface 62b of the key top 62 opposite to 
the operation surface 62a (only two pivot supports 70 
are shown). The pivot supports 70 of respective pairs 
are located at a front end side (a left end side in Fig. 7) 



and a rear end side (a right end side in Fig. 7) of the key 
top 62 and spaced from each other in each pair. Please 
note that the 'front' and the "rear' of the key switch 60 
are hereinafter defined in a manner as described above 
5 in convenience, but, of course, the front" and the 'rear' 
in an actual use are not restricted in this definition. 
[0080] Each of the pivot supports 70 is formed as a 
small plate uprightly projecting from the inner surface 
62b of the key top 62, and includes a bearing hole 70a 
10 penetrating through the thk;kness of the plate and a slit 
70b extending generally perpendicularly to the inner 
surface 62b to communicate with the bearing hole 70a. 
Two pivot supports 70 of each pair are positioned on the 
inner surface 62b of the key top 62 in such a manner 
15 that the bearing holes 70a of these pivot supports 70 
are aligned with each other in a penetrating directkxi 
thereof. The pivot supports 70 in a corresponding loca- 
tion between two pairs are substantially aligned with 
each other in a bngrtudinal or forward/backward direc- 
tion on the inner surface 62b of the key top 62. 
[0081] The key top 62 is also provided generally at the 
center positkxi of the inner surface 62b thereof, to whtch 
the membrane switch 20 of the membrane sheet 22 is 
substantially aligned, in a height direction, with a projec- 
tion and a compression coil spring mounted thereon (not 
shown), which are respectively similar to the projection 
44 and the compression coil spring 46 in the first em- 
bodiment. The compression coil spring acts as an elas- 
tic actuating member for selectively opening and closing 
the membrane switch 20 in connection with a vertical or 
up-and-down nnovement of the key top 62. 
[0082] The base 64 is a frame- like member having a 
generally rectangular profile, and includes a generally 
rectangular center opening 65 covered by the key top 
62. The base 64 is provided, along opposed inner edges 
64b thereof defining the center opening 65, with two 
pairs of slide supports 72, one pair being spaced from 
the other in a kxigitudinal or forward/backward direction, 
and two slide supports 72 in each pair being spaced 
from each other. 

[0083] Each of the slide supports 72 disposed adja- 
cent to the front end of the base 64 inci udes an L-shaped 
wall part projecting from the major surface 64a and the 
inner edge 64b of the base 64, and a bearing slot 72a 
extending generally parallel to the major surface 64a is 
formed inside the wall part. These front bearing slots 
72a open to a front side, away from the rear slide sup- 
ports 72, and to a bottom side of the base 64. Each of 
the slide supports 72 disposed adjacent to the rear end 
of the base 64 also includes an L-shaped wall part pro- 
jecting from the major surface 64a and the inner edge 
64b of the base 64, and a bearing slot 72a extending 
generally parallel to the major surface 64a is formed in- 
side the wall part. These rear bearing slots 72a open to 
a rear side, away from the front slkie supports 72, and 
to a bottom side of the base 64. 
[0084] Two slide supports 72 of each pair are posi- 
tioned on the opposed inner edges 64b of the base 64 
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in such a manner that the bearing slots 72a of respective 
slide supports 72 are aligned and faced with each other. 
Also, the slide supports 72 in a corresponding location 
between two pairs are substantially aligned with each 
other in a longitudinal or forward/backward direction on 
the inner edges 64b of the base 64. 
[0085] The pair of link members 66, 68 are structured 
as a first link member 66 and a second link member 68, 
which have a mutually substantially identk;al shape, and 
whk;h are assembled together so as to be provided with 
a generally X-shape in a side view. Each of the link mem- 
bers 66, 68 includes two arms 74 extending parallel to 
each other, and a bar 76 mutually connecting one ends 
of the arms 74. Axles 78 are provided on one ends of 
the arms 74 to mutually coaxialty project on the opposite 
sides to the bar 76. Axles 80 are provided on the other 
ends of the arms 74 to mutually coaxial ly project on the 
same sides as the axles 78. 

[0086] The first and second link members 66, 68 are 
arranged to mutually intersect, and are pivotably and sl- 
idably connected relative to each other at an intersection 
thereof. More particularly, the first and second link mem- 
bers 66, 68 are pivotabfy and sitdably connected with 
each other by respective interengagements between 
pivots 82 provided at generally longitudinal centers of 
one arms 74 of respective link members and elliptic 
holes 84 provided at generally kxigitudinal centers of the 
other arms 74 of respective link members. 
[0087] The axles 78 formed on one ends of the arms 
74 of the first link member 66 are slkiabty fitted or re- 
ceived in the respective bearing slots 72a of the front 
sIkJe supports 72 on the base 64, and the axles 80 
formed on the other ends of the arms 74 of the first link 
member 66 are pivotably fitted or received in the respec- 
tive bearing holes 70a of the rear pivot supports 70 on 
the key top 62, whereby the first link member 66 is ar- 
ranged between the key top 62 and the base 64 in such 
a manner as to be pivotable about the axles 80 on the 
key top 62. 

[0088] The axles 78 formed on one ends of the arms 
74 of the second link member 68 are slidably fitted or 
received in the respective bearing slots 72a of the rear 
slide supports 72 on the base 64, and the axles 80 
formed on the other ends of the arms 74 of the second 
link member 68 are pivotably fitted or received in the 
respective bearing holes 70a of the front pivot supports 
70 on the key top 62, whereby the second link member 
68 is arranged between the key top 62 and the base 64 
in such a manner as to be pivotable about the axles 80 
on the key top 62. 

[0089] Therefore, in this embodiment, the axles 78 of 
the first link member 66 and the axles 78 of the second 
link member 68 constitute sliding portions of the respec- 
tive link members 66, 68. The first and second link mem- 
bers 66, 68 are interlocked to each other through the 
slidable interengagements between the pivots 82 and 
the elliptic holes 84 so as to be synchronously pivotable, 
so that the key top 62 is permitted to be subjected to a 



parallel displacement in a substantially vertical direction 
in relation to the major surface 64a of the base 64, while 
keeping a predetermined posture of the key top 62 
wherein the operation surface 62a thereof is generally 
5 parallel to the major surface 64a. 

[0090] The key switch 60 further includes a pair of 
plate springs 86 or elastic members, disposed between 
the base 64 and the first and second link members 66, 
68, which act as biasing means for elastically urging up- 
ward the key top 62 away from the base 64. As diagram- 
nriatk:ally shown in Fig. 7, one plate spring 86 is integrally 
joined at one end thereof to a front inner edge 64c of the 
base 64 opposite to the bearing stots 72a of the front 
slide supports 72, and is abutted at the other free end 
thereof to the bar 76 of the first link member 66. The 
other plate spring 86 is integrally joined at one end there- 
of to a rear inner edge 64c of the base 64 opposite to 
the bearing stots 72a of the rear slide supports 72, and 
is abutted at the other free end thereof to the bar 76 of 
the second link member 68. The plate springs 86 act as 
compression springs between the inner edges 64c of 
the base 64 and the bars 76 of the first and second link 
members 66, 68, respectively. 

[0091] When no external force is applied to the key 
top 62, the plate springs 86 urge or bias the bars 76 of 
the first and second link members 66, 68 toward back- 
ward and forward positions spaced from the front and 
rear inner edges 64c of the base 64, respectively, and 
support the bars 76 in these positions, as well as, 
through the mutually interlocked first and second link 
members 66, 68, urging or biasing the key top 62 toward 
the initial positkxi vertically upwardly away from the 
base 64 and supporting the key top 62 in this position 
(see Fig. 7). 

[0092] When the key top 62 is pushed down by a key- 
entry operatbn, the axles 78 of the first and second link 
members 66, 68 sikiingly moy/e frontward and reanward 
atong the bearing stots 72a of the front and rear slide 
supports 72 of the base 64, respectively, and, simulta- 
neously, the bars 76 shift toward the front and rear inner 
edges 64c of the base 64. During this operation, the 
plate springs 86 are deformed while exerting biasing or 
elastic restoring force to the respective bars 76 (i.e., 
loading portions) of the first and second link members 
66, 68 in a directbn substantially orthogonal to the push- 
ing-down direction of the key top 62. 
[0093] When the pushing-down force to the key top 
62 is released, the plate springs 86 elastically restore to 
return the key top 62 to the initial position through the 
first and second link members 66, 68. In this respect, 
each of the plate springs 86 is a linear characteristic 
spring of a simple structure, and thus exerts the biasing 
force, assuming a linear relationship with the shifting 
amount or displacement of the bar 76, onto each of the 
bars 76 of the first and second link members 66, 68. 
Preferably, the plate springs 86 have shapes and char- 
acteristics identical to each other. 
[0094] According to the key switch 60, it is possible to 
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establish a key-entry operating properties with non-lin- 
ear characteristics, similar to that established by a 
ctome-shaped elastic actuating mennber in the conven- 
tional key switch, by using two plate springs 86 with lin- 
ear characteristics. This is caused by the unique ar- 5 
rangements of these plate springs 86 which apply the 
biasing force to the first and second link nnennbers 66, 
68 in a direction substantially orthogonal to the pushing- 
down direction of the key top 62. The operatkxial prin- 
ciple of the key switch 60 is substantially the same as 
that described concerning the first embodiment and is 
not repeated. 

[0095] As described above, in the key switch 60, a 
dome-shaped elastic actuating member in the conven- 
tional key switch is omitted, and instead, two plate 
springs 86, which are not placed between the key top 
62 and the membrane sheet 22 in the height direction 
of the key switch 60, are used as key top biasing means, 
so that it is made possible to significantly reduce the en- 
tire height of the key switch 60 upon both the non-oper- 
ated and operated conditkxis thereof. Further, each 
plate spring 86 can establish the key-entry operating 
properties with non-linear characteristics, similar to that 
established by the conventional dome-shaped elastic 
actuating member, due to the arrangement of the plate 
spring 86, despite that the plate spring 86 being a sim- 
ple, linear characteristic spring, and therefore it is pos- 
sible to reduce the production cost tor the key switch 60 
without deterbrating the operatkjnal feeling thereof. 
[0096] Moreover, in the key switch 60, two plate 
springs 86 cooperate to bear the pushing-down force 
applied to the key top 62, so that the stress applied to 
each plate spring 86 can be attenuated. Accordingly, it 
is possible to prevent the plate spring 86 from being 
damaged, and to ease the design of the plate spring 86. 
[0097] In the above second embodiment, the plate 
springs 86 are integrally joined to the inner edges 64c 
defining the center opening 65 of the base 64, but plate 
springs 88 nnay be used as a modification which are in- 
tegrally joined to the first and second link members 66, 
68, as shown in Fig. B. In this modifk;ation, the plate 
springs 88 are integrally joined at one ends thereof to 
the neighborhood of the respective bars 76 of the first 
and second link members 66, 68, and are abutted at the 
other free ends thereof to the front and rear inner edges 
64c of the base 64. It will be understood that this struc- 
ture can also provide the effects equivalent to those of 
the embodiment shown in Fig. 6. Also, in this nxxJifica- 
tion, the first and second link members 66, 68 may have 
a mutually identical structure, and thus it is possible to 
prevent the number of parts from being increased. 
[0098] The plate springs 86 may be formed integrally 
with the base 64, both made from the same resinous 
material or the same metal. Alternatively, the metal plate 
springs 86 may be integrally joined to the resinous base 
64 through an insert rTX)lding process. Also, the plate 
springs 88 may be formed integrally with the first and 
second link members 66, 68, both made from the same 



resinous nnateria! or the same metal. Alternatively, the 
metal plate springs 88 may be integrally joined to the 
resinous first and second link members 66, 68 through 
an insert nrolding process. Fig. 8 shows, by a broken 
line, an embedded portkxi 88a of the plate spring 88 
joined to the first link member 66 through the insert 
molding process. Further, Fig. 9 shows one example of 
first and second link members 66, 68 both provided with 
plate springs 88 integrally formed therewith from resin- 
ous material. 

[0099] The other elastic members having linear char- 
acteristics, such as a compresskxi coil spring, an exten- 
sion coil spring, etc., may be used instead of the plate 
springs 86, 88. Further, in the above embodiment, two 
plate springs 86, 88 are arranged, one for each, be- 
tween the base 64 and the respective loading portkxis 
or bars 76 of the first and second link members 66, 68, 
but instead, the elastic member having linear character- 
istk;s, such as a plate spring, may be disposed only be- 
tween the base 64 and either one of the bars 76 of the 
first and second link members 66, 68. Alternatively, both 
the plate spring 86 joined to the base 64 and the plate 
spring 88 joined to the first or second link member 66, 
68 may be incorporated together in the key switch 60. 

Third Embodiment 

[0100] Figs. 10 and 11 show a key switch 90 accord- 
ing to a third embodiment of the present invention. The 
key swttch 90 includes a key top 92 with an operatkxi 
surface 92a adapted to be keyed by an operator's finger, 
a base 94 shaped as a rectangular frame and arranged 
beneath the key top 92, a pair of link members 96, 98 
for supporting the key top 92 above a major surface 94a 
of the base 94 and directing or guiding the key top 92 in 
a vertcal or going up and down directkxi, a membrane 
sheet 22 provided with a membrane switch 20 and dis- 
posed under the base 94, and a support plate 42 for sta- 
tionarily supporting the membrane sheet 22 The mem- 
brane switch 20, the membrane sheet 22 and the sup- 
port plate 42 have the same structures as those in the 
key switch 10 of the first embodiment, and thus a de- 
tailed description thereof is not repeated. 
[0101] The key top 92 is a dish-like member having a 
generally rectangular profile, and includes two pairs of 
pivot supports 100, both pairs being disposed side-by- 
side in a forward/backward direction (a leftward/right- 
ward direction in Fig. 11 ) on an inner surface 92b of the 
key top 92 opposite to the operation surface 92a (only 
two pivot supports 100 are shown). The pivot supports 
100 of respective pairs are located at a generally center 
of the key top 92 and spaced from each other in each 
pair. Please note that the front" and the "rear" of the 
key switch 90 are hereinafter defined in a manger as 
described above in convenience, but, of course, the 
front' and the "rear" in an actual use are not restricted 
in this definition. 

[0102] Each of the pivot supports 100 is formed as a 
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small plate uprightly projecting from the inner surface 
92b of the key top 92, and includes a bearing hole 100a 
penetrating through the thickness of the plate and a slit 
100b extending generally perpendicularly to the inner 
surface 92b to communicate with the bearing hole 100a. 
Two pivot supports 100 of each pair are positioned on 
the inner surface 92b of the key top 92 in such a manner 
that the bearing holes 100a of these pivot supports 100 
are aligned with each other in a penetrating direction 
thereof. The pivot supports 100 in a corresponding lo- 
cation between two pairs are substantially aligned with 
each other in a longitudinal or forwarcl/t>ackward direc- 
tion on the inner surface 92b of the key top 92. 
[01 03] The key top 92 is also provided at the generally 
center position of the inner surface 92b thereof, to which 
the membrane switch 20 of the membrane sheet 22 is 
substantially aligned in a height direction, with a projec- 
tion and a compression coil spring mounted thereon (not 
shown), which are respectively similar to the projection 
44 and the compression coil spring 46 in the first em- 
bodiment. The compression coil spring acts as an elas- 
tic actuating member for selectively opening and ctosing 
the membrane switch 20 in connection with a vertical or 
going up and down movement of the key top 92. 
[0104] The base 94 is a frame-like member having a 
generally rectangular profile, and includes a generally 
rectangular center opening 95 covered with the key top 
92. The base 94 is provided, akxig opposed inner edges 
94b thereof defining the center opening 95, with two 
pairs of slide supports 102, one pair being spaced from 
the other in a longitudinal or forward/backward directkxi, 
and two slide supports 102 in each pair being spaced 
from each other. 

[0105] Each of the slide supports 1 02 disposed adja- 
cent to the front end of the base 94 includes an L-shaped 
wall part projecting from the nnajor surface 94a and the 
inner edge 94b of the base 94, and a bearing slot 102a 
extending generally parallel to the major surface 94a is 
formed inside the wall part. These front bearing stots 
1 02a open to a front side, away from the rear slide sup- 
ports 102, and to a bottom side of the base 94. Each of 
the slide supports 1 02 disposed adjacent to the rear end 
of the base 94 also includes an L-shaped wall part pro- 
jecting from the major surface 94a and the inner edge 
94b of the base 94, and a bearing slot 102a extending 
generally parallel to the major surface 94a is formed in- 
side the wall part. These rear bearing slots 102a open 
to a rear side, away from the front slide supports 102, 
and to a bottom side of the base 94. 
[0106] Two slide supports 102 of each pair are posi- 
tioned on the opposed inner edges 94b of the base 94 
in such a manner that the bearing slots 1 02a of respec- 
tive slide supports 1 02 are aligned and faced with each 
other. Also, the slide supports 102 in a corresponding 
location between two pairs are substantially aligned with 
each other in a longitudinal or f onward/backward direc- 
tion on the inner edges 94b of the base 94 
[0107] The pair of link members 96, 98 are structured 



as a first link member 96 and a second link member 98, 
which have a mutually substantially identical shape, and 
which are assembled together so as to be provided with 
a generally reverse V-shape in a skJe view. Each of the 

5 link members 96, 98 includes two arrr>s 104 extending 
parallel to each other, and a bar 1 06 mutually connecting 
the ends of the arms 104 Axles 108 are provkied on the 
ends of the arms 1 04 to mutually coaxially project on the 
opposite sides to the bar 106. Axles 110 are provkjed 

10 on the other ends of the arms 1 04 to mutually coaxially 
project on the same sides as the axles 108. 
[0108] The first and second link members 96, 98 are 
meshed with each other at a toothed end of each link 
members 96, 98. f\^ore partk^ularly, the first and second 

15 link members 96, 98 are prvotably connected with each 
other by intermeshings between one tooth 112 project- 
ing from the distal ends, near the axles 1 1 0, of one arms 
104 of respective link members and two teeth 114 pro- 
jecting from the distal ends, near the axles 110, of the 

20 other arms 104 of respective link members. 

[0109] The axles 108 formed on one ends of the arms 
104 of the first link member 96 are slidably fitted or re- 
ceived in the respective bearing stots 1 02a of the front 
slide supports 102 on the base 94, and the axles 110 

25 formed on the other ends of the arms 1 04 of the first link 
member 96 are pivotably fitted or received in the respec- 
tive bearing holes 100a of the front pivot supports 100 
on the key top 92, whereby the first link member 96 is 
arranged between the key top 92 and the base 94 in 

30 such a nnanner as to be prvotable about the axles 110 
on the key top 92. 

[0110] The axles 1 08 formed on one ends of the arms 
104 of the second link member 98 are sIkJably fitted or 
received in the respective bearing slots 1 02a of the rear 

35 slide supports 102 on the base 94, and the axles 110 
formed on the other ends of the arms 1 04 of the second 
link member 98 are pivotably fitted or received in the 
respective bearing holes 100a of the rear pivot supports 
1 00 on the key top 92, whereby the second link member 

40 98 is arranged between the key top 92 and the base 94 
in such a manner as to be pivotable about the axles 1 1 0 
on the key top 92. 

[0111] Therefore, in this embodiment, the axles 108 
of the first link member 96 and the axles 1 08 of the sec- 

^ ond link member 98 constitute sliding portions of the re- 
spective link members 96, 98. The first and second link 
members 96, 98 are interlocked to each other through 
the intermeshings between the one tooth 112 and the 
two teeth 114 so as to be synchronously pivotable, so 

50 that the key top 92 is permitted to be subjected to a par- 
allel displacement in a substantially vertical direction in 
relatkxi to the major surface 94a of the base 94, while 
keeping a predetermined posture of the key top 92 
wherein the operation surface 92a thereof is generally 

55 parallel to the major surface 94a. 

[0112] The key switch 90 further includes a pair of 
plate springs 1 1 6 or elastic members, disposed between 
the base 94 and the first and second link members 96, 
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98, which act as biasing means for elasticalty urging up- 
ward the key top 92 away from the base 94. As diagram- 
matically shown in Fig. 11 , one plate spring 116 is inte- 
grally joined at one end thereof to a front inner edge 94c 
of the base 94 opposite to the bearing slots 102a of the 
front slide supports 1 02, and is abutted at the other free 
end thereof to the bar 106 of the first link nnember 96. 
The other plate spring 11 6 is integrally joined at one end 
thereof to a rear inner edge 94c of the base 94 opposite 
to the bearing slots 102a of the rear slide supports 102, 
and is abutted at the other free end thereof to the bar 
106 of the second link member 98. The plate springs 
1 16 act as compresskxi springs between the inner edg- 
es 94c of the base 94 and the bars 106 of the first and 
second link members 96, 98, respectively- 
[0113] When no external force is applied to the key 
top 92, the plate springs 116 urge or bias the bars 106 
of the first and second link members 96, 98 toward back- 
ward and forward positkxis spaced from the front and 
rear inner edges 94c of the base 94, respectively and 
support the bars 106 in these positions, as well as, 
through the mutually interlocked first and second link 
members 96, 98, urging or biasing the key top 92 toward 
the initial position vertically upwardly away from the 
base 94 and supporting the key top 92 in this position 
(see Fig. 11). 

[0114] When the key top 92 is pushed down by a key- 
entry operation, the axles 108 of the first and second 
link members 96, 98 slidingly nrKDve frontward and rear- 
ward along the bearing slots 1 02a of the front and rear 
slkJe supports 102 of the base 94, respectively, and, si- 
multaneously, the bars 106 shift toward the front and 
rear inner edges 94c of the base 94. During this opera- 
tion, the plate springs 116 are deformed while exerting 
biasing or elastic restoring force to the respective bars 
106 (i.e., k>ading portions) of the first and second link 
members 96, 98 in a direction substantially orthogonal 
to the pushing-down direction of the key top 92. 
[0115] When the pushing-down force to the key top 
92 is released, the plate springs 116 elastically restore 
to return the key top 92 to the initial position through the 
first and second link members 96, 98. In this respect, 
each of the plate springs 116 is a linear characteristic 
spring of a simple structure, and thus exerts the biasing 
force, assuming a linear relatbnship with the shifting 
amount or displacement of the bar 1 06, onto each of the 
bars 106 of the first and second link members 96, 98. 
Preferably, the plate springs 116 have shapes and char- 
acteristics identical to each other. 
[0116] According to the key switch 90, it is possible to 
establish a key-entry operating properties with non-lin- 
ear characteristrcs, similar to that established by a 
dome-shaped elastic actuating member in the conven- 
tional key switch, by using two plate springs 116 with 
linear characteristics. This is caused by the unique ar- 
rangements of these plate springs 116 which apply the 
biasing force to the first and second link members 96, 
98 in a direction substantially orthogonal to the pushing- 



down direction of the key top 92. The operational prin- 
ciple of the key switch 90 is substantially the same as 
that described concerning the first embodiment, and 
thus is not repeated. 
5 [0117] As described above, in the key switch 90, a 
dome-shaped elastic actuating member in the conven- 
tional key switch is omitted, and instead, two plate 
springs 116, which are not placed between the key top 
92 and the membrane sheet 22 in the height directkxi 
of the key switch 90, are used as key top biasing means, 
so that it is made possible to significantly reduce the en- 
tire height of the key switch 90 upon both the inoperated 
and operated conditions thereof Further, each plate 
spring 116 can establish the key-entry operating prop- 
erties with non-linear characteristkis, similar to that es- 
tablished by the convent kxial dome -shaped elastic ac- 
tuating member, due to the arrangement of the plate 
spring 116, despite the plate spring 116 being a simple, 
linear characteristic spring, and therefore it is possible 
to reduce the production cost for the key switch 90 with- 
out deterbrating the operational feeling thereof. 
[0118] Moreover, in the key switch 90, two plate 
springs 116 cooperate to bear the pushing-down force 
applied to the key top 92, so that the stress applied to 
each plate spring 116 can be attenuated. Accordingly, it 
is possible to prevent the plate spring 116 from being 
damaged, and to ease the design of the plate spring 1 1 6 
[0119] In the above third embodiment, the plate 
springs 116 are integrally joined to the inner edges 94c 
defining the center opening 95 of the base 94, but plate 
springs 1 1 8 may be nrxxJif led and integrally joined to the 
first and second link members 96, 98, as shown in Fig. 
12. In this modificatbn, the plate springs 118 are inte- 
grally joined at one ends thereof in the neighborhood of 
the respective bars 1 06 of the first and second lin k mem- 
bers 96, 98, and are abutted at the other free ends there- 
of to the front and rear inner edges 94c of the base 94. 
It will be understood that this structure can also provkJe 
the effects equivalent to those of the embodiment shown 
in Fig. 10. Also, in this nrxxJification, the first and second 
link members 96, 98 may have a mutually identical 
structure, and thus it is possible to prevent the number 
of parts from being increased. 

[01 20] The plate springs 1 1 6 may be formed integrally 
with the base 94, both made from the same resinous 
material or the same metal. Alternatively, the metal plate 
springs 116 may be integrally joined to the resinous 
base 94 through an insert molding process. Also, the 
plate springs 1 1 8 may be formed integrally with the first 
and second link members 96, 98, both made from the 
same resinous material or the same metal. Alternatively, 
the metal plate springs 118 may be integrally joined to 
the resinous first and second link members 96, 98 
through an insert mokJing process. 
[0121] The other elastic members having linear char- 
acteristics, such as a compression coil spring, an exten- 
sion coil spring, etc., may be used instead of the plate 
springs 116,118. Further, in the above embodiment, two 
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plate springs 116, 118 are arranged, one for each, be- 
tween the base 94 and the respective loading portions 
or bars 106 of the first and second link members 96, 98, 
but instead, the elastic member having linear character- 
istics, such as a plate spring, may be disposed only be- 
tween the base 94 and either one of the bars 106 of the 
first and second link members 96, 98. Alternatively, both 
the plate spring 116 joined to the base 94 and the plate 
spring 118 joined to the first or second link member 96, 
98 may be incorporated together in the key switch 90. 

Fourth Embodiment 

[01 22] Fig. 1 3 shows a key switch 1 20 according to a 
fourth embodiment of the present invention. The key 
switch 120 is preferably used in a relatively thin key- 
board having an improved portability, in whk;h the key 
top of each key switch is held in an initial projecting po- 
sition for a key-entry operation during the operating 
state of the keyboard, while the key top is posrtlvely dis- 
placed to a retracted positk>n tower than the initial posi- 
tion during the non-operating (or carrying) state of the 
keyboard. 

[0123] The key switch 120 includes a key top 62 with 
an operation surface 62a adapted to be keyed by an op- 
erator's finger, a fixed base element 122 shaped as a 
rectangular frame and arranged beneath the key top 62, 
a pair of link members 66, 68 for supporting the key top 
62 above a major surface 1 22a of the base element 1 22 
and directing or guiding the key top 62 in a vertical or 
up-and-down directkxi, a movable base element 124 
shaped as a rectangular frame and arranged under the 
fixed base element 1 22, a membrane sheet 22 provkJed 
with a membrane switch 20 and disposed under the 
movable base element 124, and a support plate 42 for 
statkxiary supporting the membrane sheet 22. The key 
top 62, the link members 66, 68, the membrane switch 
20, the membrane sheet 22 and the support plate 42 
have the same structures as those in the key switch 60 
of the second embodiment shown in Fig. 6, and thus the 
detailed descriptton thereof is not repeated. 
[0124] The fixed base element 122 is a frame-like 
member having a generally rectangular profile, and in- 
cludes a generally rectangular center opening 1 26 cov- 
ered with the key top 62. The fixed base element 1 22 is 
provided, along opposed inner edges 1 22b thereof de- 
fining the center opening 1 26, with two pairs of slide sup- 
ports 1 28, one pair being spaced from the other in a lon- 
gitudinal or forward/backward direction, and two slide 
supports 1 28 in each pair being spaced from each other. 
[0125] Each of the slide supports 128 disposed adja- 
cent to the front end of the fixed base element 122 in- 
cludes an L-shaped wall part projecting from the major 
surface 122a and the inner edge 122b of the fixed base 
element 122, and a bearing slot 128a extending gener- 
ally parallel to the major surface 122a is formed inside 
the wall part. These front beanng slots 1 28a open to a 
front side, away from the rear slide supports 128, and 



to a bottom side of the fixed base element 1 22. Each of 
the slide supports 1 28 disposed adjacent to the rear end 
of the fixed base element 1 22 also includes an L-shaped 
wall part projecting from the nnajor surface 1 22a and the 

5 inner edge 122b of the fixed base element 122, and a 
bearing slot 1 28a extending generally parallel to the ma- 
jor surface 122a is formed inside the wail part. These 
rear bearing slots 1 28a open to a rear skle, away from 
the front slide supports 1 28, and to a bottom side of the 

10 fixed base element 122. 

[0126] Two slide supports 128 of each pair are posi- 
tioned on the opposed inner edges 122b of the fixed 
base element 122 in such a manner that the bearing 
stots 128a of respective slide supports 128 are aligned 

15 and faced with each other. Also, the slide supports 128 
in a corresponding locatton between two pairs are sub- 
stantially aligned with each other in a longitudinal or for- 
ward/backward direction on the inner edges 1 22b of the 
fixed base element 1 22. 

20 [01 27] The nrxjvable base element 1 24 is a frame-like 
member having a generally rectangular profile, and in- 
cludes a generally rectangular center opening 1 30 sub- 
stantially corresponding to the center opening 1 26 of the 
fixed base element 1 22. The movable base element 1 24 

25 cooperates with the fixed base element 1 22 to serve as 
a base of the key switch 1 20. The rrx^vable base element 
124 can be shifted in a forward/backward directkxi 
(shown by an arrow A) of the key switch 120 between 
the fixed base element 1 22 and the membrane sheet 22. 

30 [0128] The key switch 120 further includes a pair of 
plate springs 1 32, 1 34 or elastk; members, disposed be- 
tween the fixed base element 122 and the first and sec- 
ond link members 66, 68, whk;h act as biasing means 
for elastically urging upward the key top 62 away from 

35 the fixed base element 122. One plate spring 132 is in- 
tegrally joined at one end thereof to a rear inner edge 
1 22c of the fixed base element 1 22 opposite to the bear- 
ing slots 1 28a of the rear slide supports 1 28, and is abut- 
ted at the other free end thereof to the bar 76 of the sec- 

40 ond link member 68. The other plate spring 1 34 is inte- 
grally joined at one end thereof to an inner edge 1 30a 
of the movable base element 1 24 defining the center 
opening 1 30, and is abutted at the other free end thereof 
to the bar 76 of the first link member 66 while extending 

45 through the center opening 126 of the fixed base ele- 
ment 122. 

[0129] The plate spring 134 joined to the movable 
base element 1 24 is located close to the front inner edge 
1 22c of the fixed base element 1 22 opposite to the bear- 
so ing slots 1 28a of the front slide supports 1 28. The plate 
springs 132, 134 act as compression springs between 
the inner edges 1 22c of the fixed base element 1 22 and 
the bars 76 of the first and second link members 66, 68, 
respectively. 

55 [0130] As described above, in the fourth embodiment, 
the plate spring 1 34 disposed at the front side of the key 
switch 120 can be shifted together with the movable 
base element 124 in the forward/backward direction in 
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relation to the fixed base element 1 22, which is a differ- 
ent structure from the key switch 60 of the second em- 
bodiment shown in Fig. 6. Consequently, in the key 
switch 1 20, it is possible to change the distance between 
the plate springs 1 32, 1 34, and thereby to displace the 
key top 62 between an initial projecting position and a 
retracted position during a nonoperating condition, as 
described be tow. 

[0131] When the movable base element 124 is locat- 
ed at the rear limit of movement thereof, the plate 
springs 1 32, 1 34 act in the same manner as the plate 
springs 86 shown in Fig. 7 to maintain the key switch 
120 in a condition for a key-entry operation. That is, 
when no external force is applied to the key top 62, the 
plate springs 1 32, 1 34 urge or bias the bars 76 of the 
first and second link members 66, 68 toward backward 
and forward positions spaced from the front and rear in- 
ner edges 122c of the fixed base element 122, respec- 
tively, and support the bars 1 06 in these positions, as 
well as, through the mutually interlocked first and sec- 
ond link members 66, 68, urge or bias the key top 62 
toward the initial position vertically upwardly away from 
the fixed base element 1 22 and support the key top 62 
in this positton. 

[0132] Also, when the key top 62 is pushed down by 
a key-entry operation, the axles 78 of the first and sec- 
ond link members 66, 68 sikiingly move frontward and 
rearward along the bearing slots 1 28a of the front and 
rear slide supports 128 of the fixed base element 122, 
respectively, and, simultaneously, the bars 76 shift to- 
ward the front and rear inner edges 122c of the fixed 
base element 122. During this operation, the plate 
springs 1 32, 1 34 are deformed while exerting biasing or 
elastic restoring force to the respective bars 76 (i.e., 
loading portk>ns) of the first and second link members 
66, 68 in a direction substantially orthogonal to the push- 
ing-down direction of the key lop 62. 
[0133] When the pushing-down force to the key top 
62 is released, the plate springs 1 32, 1 34 elastically re- 
store to return the key top 62 to the initial position 
through the first and second link members 66, 68. In this 
respect, each of the plate springs 1 32, 1 34 is a linear 
characteristic spring of a simple structure, and thus ex- 
erts the biasing force, assuming a linear relationship 
with the shifting amount or displacement of the bar 76, 
onto each of the bars 76 of the first and second link 
members 66, 68. Preferably, the plate springs 132, 134 
have shapes and characteristics identical to each other. 
[0134] According to the key switch 120, it is possible 
to establish a key-entry operating properties with non- 
linear charactenstics, similar to that established by a 
dome-shaped elastic actuating member in the conven- 
tional key switch, by using two plate springs 132, 134 
with linear characteristics. This is caused by the unique 
arrangements of these plate springs 1 32, 1 34 which ap- 
ply the biasing force to the first and second link members 
66, 68 in a direction substantially orthogonal to the push- 
ing-down direction of the key top 62. The operational 



principle of the key switch 1 20 is substantially the same 
as that described concerning the first embodiment, and 
thus is not repeated. 

[01 35] Then, the plate spring 1 34 is shifted frontward, 
5 by an actuating mechanism (not shown), together with 
the pTKivable base element 124 to be located at the front 
limit of movement thereof. When the plate spring 1 34, 
which serves to support the first link member 66, is shift- 
ed frontward, the first and second link members 66, 68 
10 are automatically foWed-up due to their weight and of 
key top 62. As a result, the key top 62 is displaced to 
the retracted position tower than the initial position, In 
the retracted positkxi, both the plate springs 132, 134 
are kept free of any substantial elastic deformatton. 
15 [0136] The height of the key top 62 at the retracted 
position depends on the tocatton of the front limit of 
movement of the movable base element 1 24. Therefore, 
in order to sufficiently lower the height of the key top 62 
at the retracted position, it is preferred that the compo- 
se nents of key switch 1 20 are dimenstoned so that a suf- 
ficient gap is defined between the plate spring 134 and 
the front inner edge 1 22c of the fixed base element 1 22 
when the nxDvable base element 124 is placed at the 
rear limit of movement. Alternatively, the part of the fixed 
25 base element 122 including the front inner edge 122c 
nnay be renroved or cut out, whereby the limit of move- 
ment of the movable base element 124 and thus the 
plate spring 134 can be enlarged frontward. Further, it 
is desired that, when the key top 62 is in the retracted 
30 position, the compresston coil spring, provided on the 
inner surface 62b of the key top 62 as a membrane 
switch actuating member, is positioned so as not to push 
the membrane sheet 22. 

[0137] As described above, in the key switch 120, a 

35 dome-shaped elastk; actuating member in the conven- 
tional key switch is omitted, and instead, two plate 
springs 1 32, 1 34, which are not placed between the key 
top 62 and the membrane sheet 22 in the height direc- 
tion of the key switch 120, are used as key top biasing 

40 means, so that it is made possible to significantly reduce 
the entire height of the key switch 1 20 upon both the 
inope rated and operated conditions thereof. Further, 
each plate spring 132, 134 can establish the key-entry 
operating properties with non-linear characteristics, 

45 similar to that established by the conventional dome- 
shaped elastic actuating member, due to the arrange- 
ment of the plate spring 132, 134, despite the plate 
spring 132, 134 being a simple, linear characteristk: 
spring, and therefore it is possible to reduce the produc- 

50 tion cost for the key switch 1 20 without deteriorating the 
operational feeling thereof. 

[0138] f^oreover, in the key switch 120, two plate 
springs 132, 134 cooperate to bear the pushing-down 
force applied to the key top 62, so that the stress applied 
55 to each plate spring 132, 134 can be attenuated. Ac- 
cordingly, it is possible to prevent the plate springs 1 32. 
1 34 from being damaged, and to ease the design of the 
plate springs 132, 134. 
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[0139] Furthermore, if a keyboard is structured by in- 
corporating therein a plurality of key switches 120, it is 
possible to hold the key top 62 of each key switch 1 20 
in the initial projecting position for a key-entry operation 
tn rough the first and second link members 66, 68 when 
the keyboard is to be used, by shifting the plate spring 
134 together with the movable base element 124 to the 
rear limit ot movement, and also to automatk:alfy dis- 
place the key top 62 of each key switch 120 into the re- 
tracted position making the key-entry operation impos- 
sible when the keyboard is not to be used, by shifting 
the plate spring 134 together with the movable base el- 
ement 124 to the front limit of movement. 
[0140] When the key top 62 is in the retracted position, 
only the link members 66, 68 and the compression coil 
spring are accommodated inside the key top 62, so that 
the dimenskxi of the key top 62 can be decreased par- 
ticularly in the height directkxi, in comparison with the 
conventional key switch using the dome-shaped elastic 
actuating member. Consequently, according to the key 
switch 1 20, it is possible to significantly reduce the entire 
height or thk;kness of the keyboard and can improve the 
portability thereof. 

[0141] In the above fourth embodiment, the plate 
spring 1 32 may be formed integrally with the fixed base 
element 122, both made from the same resinous mate- 
rial or the same metal. Alternatively, the metal plate 
spring 1 32 may be integrally joined to the resinous fixed 
base element 122 through an insert molding process. 
Also, the plate spring 1 34 may be formed integrally with 
the rTK)vable base element 124 by stamping and bend- 
ing a sheet metal nnaterlal. The other elastic members 
having liner characteristics, such as a compression coil 
spring, an extension coil spring, etc., may be used in- 
stead of the plate springs 132, 134. 
[0142] Further, In the above embodiment, two plate 
springs 132, 134 are arranged, one for each, between 
the fixed base element 122 and the respective loading 
portions or bars 76 of the first and second link members 
66, 68, but instead, the elastic member having liner 
characteristk;s, such as a plate spring, may be disposed 
only between the fixed base element 1 22 and either one 
of the bars 76 of the first and second link members 66, 
68. For example, if only the plate spring 1 32 is used, an 
upright wall for supporting the bar 76 of the first link 
member 66 may be formed integrally with the movable 
base element 1 24, instead of the plate spring 1 34. More- 
over, contrary to the above embodiment, the rear plate 
spring 132 may be joined to the movable base element 
1 24 and the front plate spring 1 34 may be joined to the 
fixed base element 122. 

Fifth Embodiment 

[0143] Fig. 14 shows a key switch 1 40 according to a 
fifth embodiment of the present invention, which has a 
structure wherein a key top can be displaced to a re- 
tracted position when, e.g., a keyboard incorporating 



therein a plurality of key switches is not to be used. 
[0144] The key switch 140 includes a key top 62 with 
an operation surface 62a adapted to be keyed by an op- 
erator's finger, a fixed base element 142 shaped as a 

5 generally rectangular frame lacking a front part thereof 
and arranged beneath the key top 62, a pair of link mem- 
bers 66, 68 for supporting the key top 62 above a nnajor 
surface 142a of the base element 142 and directing or 
guiding the key top 62 in a vertical or going up and down 

10 directkxi, a nnovable base element 1 44 shaped as a rec- 
tangular frame and arranged under the fixed base ele- 
ment 142, a membrane sheet 22 provkJed with a mem- 
brane switch 20 and disposed under the movable base 
element 144, and a support plate 42 for stationary sup- 

15 porting the membrane sheet 22. The key top 62, the pair 
of link members 66, 68, the membrane switch 20, the 
membrane sheet 22 and the support plate 42 have the 
same structures as those in the nrKxJificatkxi of the sec- 
ond embodiment shown in Fig. 8, in which plate springs 

20 88 are respectively joined to the link members 66, 68, 
and thus the detailed description thereof is not repeated. 
[0145] The fixed base element 142 is a frame-like 
member having a generally rectangular profile, a front 
part of whch is cutout or removed, and includes a gen- 

25 erally rectangular center opening 146 covered with the 
key top 62. The fixed base element 142 is provkJed, 
along opposed inner edges 142b thereof defining the 
center opening 146, with two pairs of slide supports 148, 
one pair being spaced from the other in a longitudinal 

30 or forward/backward direction, and two slide supports 
148 in each pair being spaced from each other. 
[01 46] Each of the slide supports 1 48 disposed adja- 
cent to the front end of the fixed base element 142 in- 
cludes an L-shaped wall part projecting from the major 

36 surface 1 42a and the inner edge 1 42b of the fixed base 
element 142, and a bearing sbt 148a extending gener- 
ally parallel to the major surface 142a is formed inskJe 
the wall part. These front bearing stots 148a open to a 
front skie, away from the rear sikie Supports 148, and 

40 to a bottom side of the fixed base element 1 42. Each of 
the slide supports 1 48 disposed adjacent to the rear end 
of the fixed base element 1 42 also includes an L-shaped 
wall part projecting from the major surface 1 42a and the 
inner edge 142b of the fixed base element 142, and a 

45 bearing slot 1 48a extending generally parallel to the ma- 
jor surface 142a is formed inside the wall part. These 
rear bearing slots 148a open to a rear skie, away from 
the front slide supports 148, and to a bottom side of the 
fixed base element 142. 

50 [0147] Two slide supports 148 of each pair are posi- 
tioned on the opposed inner edges 142b of the fixed 
base element 1 42 in such a manner that the bearing 
slots 148a of respective slide supports 148 are aligned 
with and face each other Also, the slide supports 148 

55 in a corresponding location between two pairs are sub- 
stantially aligned with each other in a longitudinal or for- 
ward/backward direction on the inner edges 142b of the 
fixed base element 142. 
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[01 48] The movable base element 1 44 is a frame-like 
member having a generally rectangular profile, and in- 
cludes a generally rectangular center opening 1 50 sub- 
stantially corresponding to the center opening 1 46 of the 
fixed base element 1 42. The movable base element 1 44 
cooperates with the fixed base element 142 to serve as 
a base of the key switch 1 40. The movable base element 
144 is also provided with an upright wall 152 integrally 
joined to an inner edge 150a of the movable base ele- 
ment 144 defining the center opening 150. The upright 
wall 1 52 is located in the center opening 1 46 of the fixed 
base element 1 42 at a front side therein so as to be op- 
posed to the rear inner edge 142c of the fixed base el- 
ement 142. 

[0149] The movable base element 1 44 can be shifted 
together with the upright wall 152 in a forward/backward 
direction (shown by an arrow A) of the key switch 140 
between the fixed base element 1 42 and the membrane 
sheet 22. The plate springs 88 joined to the bars 76 of 
the first and second link members 66, 68 are respective- 
ly disposed between the upright wall 1 52 of the rtKJvable 
base element 1 44 and the bar 76 of the first link member 
66, and between the rear inner edge 142c of the fixed 
base element 142 and the bar 76 of the second link 
member 68, so as to act as compression springs. 
[0150] As described above, in the fifth embodiment, 
the plate spring 88 disposed at the front skJe of the key 
switch 140 is abutted to the upright wall 152 which can 
be shifted together with the movable base element 144 
in the forward/backward direction in relation to the fixed 
base element 1 42, whk;h is a different structure from the 
modification shown in Fig. 8. Consequently, in the key 
switch 1 40, ft is possible to change the distance between 
front and rear wall surfaces onto whk;h the plate springs 
88 are respectively abutted, and thereby to displace the 
key top 62 between an initial projecting position and a 
retracted positkm during inoperating condition, as de- 
scribed below. 

[0151] When the upright wall 152 is kxiated together 
with the rrxDvable base element 144 at the rear limit of 
movement thereof, the plate springs 88 act in the same 
manner as the plate springs 86 shown In Fig. 7 to main- 
tain the key switch 1 40 in a condition for a key-entry op- 
eration. That is, when no external force is applied to the 
key top 62, the plate springs 88 urge or bias the bars 76 
of the first and second link members 66, 68 toward back- 
ward and forward positions spaced from the upright wall 
152 of the movable base element 144 and the inner 
edge 142c of the fixed base element 142, respectively, 
and support the bars 106 in these positions, as well as, 
through the mutually interlocked first and second link 
members 66, 68, urging or biasing the key top 62 toward 
the initial position vertically upwardly away from the 
fixed base element 142 and supporting the key top 62 
in this position. 

[0152] Also, when the key top 62 is pushed down by 
a key-entry operation, the axles 78 of the first and sec- 
ond link members 66, 68 slidingty move frontward and 



reanward along the bearing stots 148a of the front and 
rear sIkJe supports 1 48 of the fixed base element 1 42, 
respectively, and, simultaneously, the bars 76 shift to- 
ward the upright wall 152 of the nrKivable base element 

5 1 44 and the inner edge 1 42c of the fixed base element 
142. During this operation, the plate springs 88 are de- 
formed while exerting biasing or elastk; restoring force 
to the respective bars 76 (i.e., loading portk)ns) of the 
first and second link members 66, 68 in a directkxi sub- 

10 stantially orthogonal to the pushing-down direction of 
the key top 62. 

[0153] When the pushing-down force to the key top 
62 is released, the plate springs 88 elastk:alty restore to 
return the key top 62 to the initial position through the 

15 first and second link members 66, 68. In this respect, 
each of the plate springs 88 is a linear character istcs 
spring of a simple structure, and thus exerts the biasing 
force, assuming a linear relationship with the shifting 
amount or displacement of the bar 76, onto each of the 

20 bars 76 of the first and second link members 66, 68. 
Preferably, the plate springs 88 have shapes and char- 
acteristics, both identical to each other. 
[0154] According to the key switch 140, it is possible 
to establish a key-entry operating properties with non- 

25 linear characteristics, similar to that established by a 
dome-shaped elastic actuating member in the conven- 
tional key switch, by using two plate springs 88 with lin- 
ear characteristics. This is caused by the unique ar- 
rangements of these plate springs 88 which apply the 

30 biasing force to the first and second link members 66, 
68 in a directbn substantially orthogonal to the pushing- 
down direction of the key top 62. The operational prin- 
ciple of the key switch 140 Is substantially the same as 
that described concerning the first embodiment, and 

35 thus is not repeated. 

[0155] Then, the upright wall 152 is shifted frontward, 
by an actuating mechanism (not shown), together with 
the movable base element 1 44 to be located at the front 
limit of movement thereof. When the upright wall 1 52, 

40 which serves to support the plate spring 88 joined to the 
first link member 66, is shifted frontward, the first and 
second link members 66, 68 are automatically folded- 
up due to their weight and of key top 62. As a result, the 
key top 62 is displaced to the retracted posit ran lower 

45 than the initial position. In the retracted position, both 
the plate springs 88 are kept free of any substantial elas- 
tic deformation. 

[0156] The height of the key top 62 at the retracted 
position depends on the location of the front limit of 

50 movement of the upright wall 1 52 on the movable base 
element 144. The front limit of movement of the upright 
wall 1 52 may be determined by adding a base part hav- 
ing a front inner edge 142c onto the front side of the 
fixed base element 142. Further, it is desired that, when 

55 the key top 62 is in the retracted position, the compres- 
sion coil spring, provided on the inner surface 62b of the 
key top 62 as a membrane switch actuating member, is 
positioned so as not yet to push the membrane sheet 22. 
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[0157] As described above, in the key swrtch 140, a 
dome-shaped elastic actuating member in the conven- 
tional key switch is omitted, and instead, two plate 
springs 88, whk;h are not placed between the key top 
62 and the membrane sheet 22 in the height direction 
of the key switch 140, are used as key top biasing 
means, so that it is made possible to significantly reduce 
the entire height of the key switch 140 upon both the 
inoperated and operated conditions thereof. Further, 
each plate spring 88 can establish the key-entry oper- 
ating properties with non-linear characteristics, similar 
to that established by the conventional dome-shaped 
elastic actuating member, due to the arrangement of the 
plate spring 88, despite that the plate spring 88 is a sim- 
ple, linear characteristic spring, and therefore it is pos- 
sible to reduce the production cost for the key swrtch 
1 40 without deteriorating the operational feeling thereof. 
[0158] Moreover, in the key switch 140, two plate 
springs 88 cooperate to bear the pushing-down force 
applied to the key top 62, so that the stress applied to 
each plate spring 88 can be attenuated. Accordingly, it 
is possible to prevent the plate springs 88 from being 
damaged, and to ease the design of the plate springs 88. 
[0159] Furthermore, if a keyboard is structured by in- 
corporating therein a plurality of key switches 140, it is 
possible to hold the key top 62 of each key switch 1 40 
in the initial projecting position for a key-entry operation 
through the first and second link members 66, 68 when 
the keyboard is to be used, by shifting the upright wall 
152 together with the movable base element 144 to the 
rear limit of movement, and also to autonr»atk:ally dis- 
place the key top 62 of each key switch 140 into the re- 
tracted posrtion making the key-entry operation impos- 
sible when the keyboard is not to be used, by shifting 
the upright wall 152 together with the movable base el- 
ement 144 to the front limit of movement. 
[0160] When the key top 62 is in the retracted position, 
only the pair of link members 66, 68 and the compres- 
sion coil spring are accommodated inside the key top 
62, so that the dimenskxi of the key top 62 can be de- 
creased particularly in the height direction, in compari- 
son with the conventional key swrtch using the dome- 
shaped elastic actuating member Consequently, ac- 
cording to the key switch 1 40, it is possible to signifi- 
cantly reduce the entire height or thickness of the key- 
board and to improve the portability thereof. 

Keyboard 

[0161] Fig. 15 shows a keyboard 160, according to 
one embodiment of the present invention, which incor- 
porates therein a plurality of key switches 1 40. The key- 
board 160 is provided, in a predetermined array, with 
numbers of key switches 140 including the key tops 62 
of various dimensions. 

[01 62] The fixed base elements 1 42 of the key switch- 
es 140 are integrally connected with one another, so as 
to constitute a common large fixed base element 142' 



which extends over the generally entire area of the key- 
board 1 60 and serves as an upper cover part of a hous- 
ing of the keyboard 160. In the same manner, the mov- 
able base elements 144, the membrane sheets 22 and 

5 the support plates 42 of the key switches 140 are inte- 
grally connected respectively with one another, so as to 
constitute respective common large members 144', 22', 
42' extending over the generally entire area of the key- 
board 160. The center openings 146 of the fixed base 

10 elements 1 42, the center openings 1 50 and the upright 
walls 152 of the movable base elements 144, and the 
membrane switches 20 are arranged at locations corre- 
sponding to the respective key switches 140 
[01 63] The comnrx>n large nr>ovable base element 1 44' 

is is provided in the rear end region of the upper surface 
thereof with two protruskxis 162 spaced from each oth- 
er. Also, the common large fixed base element 142' is 
provided in the rear end region thereof with two aper- 
tures 164 corresponding to the protrusions 162. Each 

20 protrusbn 1 62 is inserted into each aperture 1 64 in such 
a manner as to be capable of shifting only in a forward/ 
backward direction as shown by an arrow A When the 
protrusbns 162 are shifted in the apertures 164 in the 
forward/backward direction, the comnrxjn large nrtovable 

25 base element 144' is shifted together with all of the up- 
right walls 152 in the forward/backward direction. Con- 
sequently, in all the key switches 140, the key tops 62 
are displaced between the initial projecting positions for 
a key-entry operation and the retracted positk>ns mak- 

50 ing the key-entry operation impossible, as former de- 
scribed. 

[0164] The protmsions 162 of the common large mov- 
able base element 144' may be manually operated by 
an operator. Alternatively, if the keyboard 160 is incor- 

35 porated in a portable electronic equipment including a 
foldable display unit, such as a notebook size personal 
computer, it is possible to design an automata operatbn 
of the protrusbns 162, which is interlocked with the 
open/ctose motion of the display unit above the key- 

40 board 160. In this arrangement, a known transmission 
system can be used which transfers the rotation of a 
shaft caused due to the open/close motion of the display 
unit into forward/backward movement or linear motion 
of the comnnon large movable base element 144'. 

45 

Modification 

[0165] In the above fourth and fifth embodiments 
shown in Figs. 13 and 14. one of the plate springs (i.e., 

50 the plate spring 1 34) for urging and supporting the key 
top 62 and the link members 66, 68, or one of the wall 
surfaces (i.e., the upright wall 152) onto whch the one 
plate spring is abutted, is shifted in the forward/back- 
ward directkxi of the key switch 120, 140, that is, in a 

55 direction for changing a distance between the pair of 
plate springs or the pair of wall surfaces, and thereby 
the key top 62 is displaced between the initial projecting 
posrtion and the retracted position. 
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[0166] In this arrangement, it is required to operate 
the rrxjvable base element 124, 144 in such a manner 
that the plate spring 134 or the upright wall 152 is cor- 
rectly and repeatabty returned to a predetermined oper- 
able position in the rear limit of nrtovement, when the key 
switch is to be used and the key top 62 is to be heki in 
the initial projecting position. This is because, if the plate 
spring 134 or the upright wall 152 is incorrectly returned 
to and thus more or less deviated from the predeter- 
mined operable position every time the key top 62 is dis- 
placed between the initial projecting position and the re- 
tracted position, the key-entry operation properties sub- 
tlety varies every time, and thus the operator senses in- 
congruity. 

[0167] This problem is solved by an alternative ar- 
rangement where the plate spring 1 34 or the upright wall 
152 is shifted in a lateral direction of the key switch 120, 
140, that is, in a directkxi wherein the plate springs or 
the wall surfaces are relatively deviated from a face-to- 
face aligned state while being kept in parallel to each 
other, so as to displace the key top 62 between the initial 
projecting positkxi and the retracted position. According 
to this alternative arrangement, the plate spring 134 or 
the upright wall 1 52 is permitted to be correctly and re- 
peatably returned to the predetermined operable posi- 
tion, by a relatively easy operation. Fig. 16showsarTK>d- 
ification of the key switch 140 shown in Fig. 14, which 
is provided with this arternative arrangement. 
[01 68] I n this rTKdification, the fixed base element 1 42 
is a frame-like member having a generally rectangular 
profile, and includes a pair of cutouts 1 54 formed as ex- 
tensions of the generally rectangular center opening 
146 and located adjacent respectively to the bearing 
slots 148a of the slide supports 148 on one inner edge 
142b- On the other hand, the movable base element 1 44 
is provided with a pair of upright walls 156 integrally 
joined to the inner edge 1 50a defining the center open- 
ing 150, so as to be kx^ated close to the front and rear 
inner edges 142c of the fixed base element 142 in the 
center opening 1 46. The movable base element 1 44 can 
be shifted together with the upright walls 156 in a lateral 
direction (shown by an arrow B) of the key switch 140 
between the fixed base element 1 42 and the membrane 
sheet 22 (Fig. 14). 

[01 69] The upright walls 1 56 include main portkxis ex- 
tending parallel to each other, and extensions 1 56a ex- 
tending obliquely from the ends of the main portions to 
gradually expand the distance between the extensions 
156a. Each cutout 154 formed on one inner edge 142b 
of the fixed base element 142 has a dimension and 
shape for receiving each extension 1 56a. 
[0170] In the above structure, when the upright walls 
1 56 are located together with the movable base element 
144 at one limit of lateral rmvement thereof, the plate 
springs 88 joined to the first and second link members 
66, 68 are respectively abutted and supported on the 
main portions of the upright walls 156. In this location, 
the extensions 156a of the upright walls 156 are re- 



ceived respectively in the cutouts 1 54 of the fixed base 
element 1 42. In this state, the plate springs 88 act in the 
same manner as the plate springs 86 shown in Fig. 7 to 
nnaintain the key switch 1 40 in a condition for a key-entry 

5 operation. 

[0171] That is, when no extemal force is applied to the 
key top 62, the plate springs 88 urge or bias the key top 
62 toward the initial position vertically upwardly away 
from the fixed base element 142 and support the key 

10 top 62 in this position, through the mutually interlocked 
first and second link members 66, 68. Also, when the 
key top 62 is pushed down by a key-entry operation, the 
bars 76 of the first and second link members 66, 68 shift 
toward the main portions of the upright walls 156 of the 

15 movable base element 144. During this operation, the 
plate springs 88 are deformed while exerting biasing or 
elastic restoring force to the respective bars 76 (i.e., 
toading portions) of the first and second link members 
66, 68 in a directbn substantially orthogonal to the push- 

20 ing-down direct bn of the key top 62. When the pushing- 
down force to the key top 62 is released, the plate 
springs 88 elastically restore to return the key top 62 to 
the initial posrtk)n through the first and second link mem- 
bers 66, 68. 

25 [0172] Then, the upright walls 156 are shifted, by an 
actuating mechanism (not shown), together with the 
rrxjvable base element 144 to be located at the other 
limit of lateral nnovement thereof. Thereby, the plate 
springs 88 leave the nnain portions of the upright walls 

30 1 56 and come into contact with the extensions 1 56a to 
be supported thereon. Finally, the plate springs 88 come 
to be outof supports of the upright walls 156. As a result, 
the first and second link members 66, 68 are automati- 
cally folded-up due to their weight and of the key top 62, 

35 so that the key top 62 is displaced to the retracted po- 
sitbn lower than the initial position. 
[0173] From this location, the upright walls 156 are 
shifted in a reverse direction together with the movable 
base element 144 so as to be relocated at one limit of 

40 lateral movement thereof. Thereby, the key top 62 is re- 
turned to the initial positk^n through the plate springs 88 
and the first and second link members 66, 68, and the 
key switch 140 recovers a condition for a key-entry op- 
eration. During this operation, the distance between the 

45 main portkxis of the upright walls 156 are kept in uni- 
form, which enables the upright walls 1 56 to be correctly 
and repeatably positioned to the predetermined opera- 
ble position in a relatively easy operation. Consequently 
it is possible to effectively prevent the fluctuation of the 

50 key-entry operation properties of the key switch 1 40. 

Sixth Embodiment 

[0174] In the key switch 10,60, 90, 120. 140 of any of 
55 the above embodiments, the plate spring 48, 50, 86, 88, 
116, 118, 132, 134, as an elastic member for urging up- 
ward the key top 12, 62, 92 away from the base 14, 64, 
94, 1 22, 1 42, exerts biasing force in a generally horizon- 
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tal direction to the loading portion (the bar 34, 76, 106) 
which assumes a rDOvement substantially identical to 
the movement of the sliding portion (the axle 36, 78, 
108) of the link member 16, 66, 68. 96, 98 when the key 
top 1 2, 62, 92 goes up and down. The present invention 
is not limited to this construction, but can also provide 
an alternative constructkxi, as described below, in which 
a plate spring, as an elastic member for urging upward 
a key top away from a base, exerts biasing force in a 
generally horizontal direction to a loading portion of a 
link member, which assumes a movement different from 
a movement of a sliding portion of the link member, 
when the key top goes up and down. 
[01 75] Figs 1 7 and 1 8 show a key switch 1 70 accord- 
ing to a sixth embodiment of the present invention. The 
key switch 170 is one which includes the above-de- 
scribed alternative construction concerning the loading 
portion of a link member, and the remaining structure of 
the key switch 1 70 is substantially the same as that of 
the key switch 1 0 of the first embodiment. Therefore, the 
same or similar components are denoted by the com- 
mon reference numerals, and a detailed description 
thereof is not repeated. 

[0176] The key switch 170 includes a key top 12, a 
base 14 shaped as a rectangular frame and arranged 
beneath the key top 1 2, a pair of link members 172, 1 74 
for supporting the key top 1 2 above a major surface 1 4a 
of the base 1 4 and directing or guiding the key top 1 2 in 
a vertical or up and down direction, a membrane sheet 
22 provided with a membrane switch 20 and disposed 
under the base 1 4, and a support plate 42 for stationary 
supporting the membrane sheet 22. 
[0177] The pair of link members 172, 174 are struc- 
tured as a first link member 1 72 and a second link mem- 
ber 174, which have a mutually substantially identical 
shape, and which are assembled together so as to be 
provided with a generally X-shape in a side view. Each 
of the link members 1 72, 1 74 includes two arms 1 76 ex- 
tending parallel to each other, and a bar 178 mutually 
connecting the arms 1 76 near one ends of the arms 1 76. 
Axles 180 are provkied on one ends of the arms 176 to 
mutually coaxialty project on the opposite sides to the 
bar 178. Axles 182 are provided on the other ends of 
the arms 176 to mutually coaxially project on the same 
sides as the axles 180. 

[0178] TTie first and second link members 172, 174 
are arranged to mutually intersect, and are pivotably 
connected relative to each other at an intersection there- 
of. More particularly, the first and second link members 
1 72, 1 74 are pivotably connected with each other by piv- 
ots 184 provided at generally longitudinal centers of the 
respective pair of arms 176. 

[01 79] The axles 1 80 formed on one ends of the arms 
1 76 of the first link member 1 72 are slidably fitted or re- 
ceived in the respective bearing slots 30a of the slide 
supports 30 on the base 14, and the axles 182 formed 
on the other ends of the arms 1 76 of the first link member 
172 are pivotably fitted or received in the respective 



bearing holes 24a of the pivot supports 70 on the key 
top 12, whereby the first link member 172 is arranged 
between the key top 1 2 and the base 1 4 in such a man- 
ner as to be pivotable about the axles 182 on the key 
6 top 12. 

[01 80] The axles 1 80 formed on one ends of the arms 
176 of the second link member 174 are pivotably fitted 
or received in the respective bearing holes 28a of the 
pivot supports 28 on the base 14, and the axles 182 

10 formed on the other ends of the arms 1 76 of the second 
link member 1 74 are slidably fitted or received in the re- 
spective bearing stots 26a of the slide supports 26 on 
the key top 12, whereby the second link member 174 is 
arranged between the key top 12 and the base 14 in 

15 such a manner as to be pivotable about the axles 180 
on the base 14. 

[0181] The structure of the first and second link mem- 
bers 172, 174 described above substantially corre- 
sponds to the structure of the first and second link mem- 

20 bers 1 6, 1 8 of the key switch 1 0 of the first embodiment, 
except that, in each link member 172, 174, the bar 178 
is formed at a position angularly displaced in certain an- 
gle relative to the axles 180 about the pivot 1 84. There- 
fore, in this embodiment, the axles 180 of the first link 

25 member 172 and the axles 1 82 of the second link mem- 
ber 1 74 constitute sliding portions of the respective link 
members 172, 174. The first and second link members 
1 72, 1 74 are interlocked to each other through the pivots 
1 84 so as to be synchronously pivotable, so that the key 

30 top 1 2 is permitted to be subjected to a parallel displace- 
ment in a substantially vertical direction in relation to the 
major surface 14a of the base 14. while keeping a pre- 
determined posture of the key top 12 wherein the oper- 
ation surface 12a thereof is generally parallel to the ma- 

35 jor surface 14a. 

[0182] The key switch 170 further includes a plate 
spring 186 or an elastic member, disposed between the 
base 14 and the first link member 172, which acts as 
biasing means for elastically urging upward the key top 

40 12 away from the base 1 4. As diagrammatk;ally shown 
in Fig. 18, a plate spring 186 is integrally joined at one 
end thereof to a front inner edge 14c of the base 14 op- 
posite to the bearing slots 30a of the slide supports 30, 
so as to extend above the major surface 1 4a of the base 

45 14, and is abutted at the other free end thereof to the 
bar 178 of the first link member 172. The plate spring 
186 acts as a compression spring between the base 14 
and the bar 178 of the first link member 172. 
[0183] When no external force is applied to the key 

50 top 12, the plate spring 1 86 urges or biases the bar 1 78 
of the first link member 172 toward a backward position 
spaced from the front inner edge 1 4c of the base 1 4 and 
supports the bar 1 78 in this position, as well as, through 
the mutually interkxked first and second link members 

55 1 72, 1 74, urges or biases the key top 1 2 toward the initial 
position vertically upwardly away from the base 14 and 
support the key top 12 in this position (see Fig. 18). 
[0184] When the key top 12 is pushed down by a key- 
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entry operation, the axles 180 of the first link member 
1 72 slidingly move frontward akxig the bearing slots 30a 
of the slide supports 30 of the base 14 and, simultane- 
ously, the bar 178 shifts toward the front inner edge 14c 
of the base 14. During this operation, the bar 178 as- 
sumes a movement different from a riKtvement of the 
axles 180, because the bar 178 is formed at a position 
angularly displaced in certain angle relative to the axles 
180 about the pivot 184. Then, the plate spring 186 is 
deformed while exerting biasing or elastic restoring 
force to the bar 178 (i.e., a loading portion) of the first 
link member 172 in a direction substantially orthogonal 
to the pushing-down direction of the key top 12. 
[0185] When the pushing-down force to the key top 
12 is released, the plate spring 186 elastically restores 
to return the key top 1 2 to the initial position through the 
first and second link members 1 72, 1 74. In this respect, 
the plate spring 186 is a linear characteristics spring of 
a simple structure, and thus exerts the biasing force, as- 
suming a linear relationship with the shifting amount or 
displacement of the bar 1 78, onto the bar 1 78 of the first 
link member 172. 

[0186] According to the key switch 170, it is possible 
to establish key-entry operating properties with non-lin- 
ear characteristics, similar to that established by a 
dome-shaped elastic actuating member in the conven- 
tional key switch, by using the plate spring 186 with lin- 
ear characteristics. This is caused by the unique ar- 
rangement of the plate spring 1 86 whk;h applies the bi- 
asing force to the first link member 172 in a direction 
substantially orthogonal to the pushing-down direction 
of the key top 12. The operatkxiat principle of the key 
switch 170 is substantially the same as that described 
concerning the first to fifth embodiments with reference 
to Figs. 4A to 4C. 

[0187] Further, it shouki be noted that the key switch 
170 can also provide advantageous effects as de- 
scribed later, because of the angularly displaced ar- 
rangement of the bar 1 78 (the toading portion) of the first 
link member 172 relative to the axles 180 (the slkJing 
portion) thereof. The operatbnal principle of the first link 
member 1 72 and the plate spring 1 86 is described below 
with reference to Figs. 1 9A to 1 9C. 
[0188] Fig. 19A diagrammatcally shows a constitu- 
tion in which a link having a length 'L" (the first link mem- 
ber 1 72) is obliquely arranged and a compression spring 
(the plate spring 186) is joined to a loading portion (the 
bar 178) near the bottom end of the link, and in which 
the top end (the axles 182) of the link is pushed down 
in a vertical downward direction. In this constitution, the 
reaction force "f ' of the compression spring is applied to 
the loading portion of the link in a horizontal directkxi, 
in connection with the pushing-down force "F" applied 
to the top end of the link in the vertical downward direc- 
tion. Please note here that: 

F^ftane 



(e is a link angle); 

f = kx 

5 

(k is a spring constant, x is a horizontal displacement of 
link loading portbn); 

X= L-(sineQ - sine) 

(X is a vertical displacement of link top end, % \sa link 
angle at f = 0); and 

X = -L (cos9q - cosG). 

[0189] In such a constrtutkxi of the key switch 170, it 
is possible to push down the axles 182 of top of the first 
link member 1 72 to a positkxi lower than the bar 1 78 as 
the loading portion of the first link member 172. Then, 
the inventors of the present applicatkxi numerk;ally an- 
alyzed the parameter -5* :5 6 :^ 40° in accordance with 
the above principles, supposing that Gq - 40**, L - 5 mm, 
k = 1 20 gf/mm, so as to substantially equalize the down- 
ward stroke of the key top 12 or the axles 182 of top of 
the first link member 172 in the key switch 170 with the 
downward stroke of the key top 12 in the key switch 10 
shown in Fig. 1 , and compared the results thereof to the 
results of the analysis in relation to Figs. 4A to 4C. The 
relatkxiship, thus determined, between the vertical dis- 
placement 'X' of the link top end and the pushing-down 
force "F" is shown by a solid line in Fig. 1 9B in which the 
curve shown in Fig. 48 is complementarity illustrated by 
a double dot chain line. 

[0190] As illustrated, the similar characteristic curve 
was obtained, wherein, at the instant when the vertical 
displacement "X" of the link top end exceeds a prede- 
termined value, the pushing<town force "F", which has 
been gradually increased until that time, is reduced to 
the contrary. In particular, as shown in Fig. 19B, the 
pushing-down force "F" applied to the link top end in the 
key switch 170 reaches a maximum value at the shorter 
vertical displacement "x" of the link top end than that in 
the first to fifth embodiments. Also, in an actual opera- 
tion, the synthetic characteristic curve is obtained, as 
shown by a solid line in Fig. 19C in the same way as 
Fig. 4C, since the reaction force "R" due to the compres- 
sion coil spring 46 acting as the actuating member for 
the membrane switch 20 is additionally exerted, after the 
key top 1 2 passes the predetermined pushed-down po- 
sition. 

[0191] In manufacturing the key switch according to 
the present invention, it is important, for stably and prop- 
erty actuating the membrane switch, that the pushed- 
down position of the key top when the actuating member 
comes into contact with the membrane switch (i.e., upon 
starting to actuate the latter) is set at a location as high 
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above the physical lowest position of the key top in the 
vertical stroke thereof (i.e., a location wherein the verti- 
cal displacement of the link top end is as short as pos- 
sible). If, in the characteristk: curve of Fig. 4C, the actu- 
ation starting position of the key top is set at a kxation 
"P" higher than a location shown in Fig. AC, the variation 
of the resulted pushing-down force 'F' to the link top 
end, between a first posltkxi of the key top wherein the 
pushing-down force "F" is maximunn and the actuatk)n 
starting positkxi, is decreased (see Fig. 19C). As a re- 
sult, it may become difficult to establish a key-entry op- 
erating properties similar to that established in the con- 
ventional key switch using a dome-shaped elastk; actu- 
ating member. 

[0192] Contrary to this, in the characteristk; curve (a 
solkJ line) of Fig. 19C, even if the actuatk>n starting po- 
sition of the key top is set at the above-mentk>ned loca- 
tion -P', it is possible to obtain the sufficient variation of 
the resulted pushing<iown force 'F' between the posi- 
tion wherein the pushing<iown force "F" is maximum 
and the actuatksn starting position. Consequently, it is 
possible, in the key switch 170, to establish a key-entry 
operating properties with non-linear characteristics, 
similar to that established in the conventional key switch 
using a dome-shaped elastk; actuating member. 
[0193] As will be appreciated, the key switch 1 70 can 
provide various effects essentially equivalent to those 
of the key switch 1 0 of the first embodiment. Also, in this 
embodiment, the plate spring 186 is integrally joined to 
the inner edge 14c of the base 14 defining the center 
opening 15, but a plate spring 188 may be used as a 
modification, which is integrally joined to the first link 
member 172, as shown in Fig. 20. In this modification, 
whk;h corresponds to the modification shown in Fig. 5, 
the plate spring 1 88 is integrally joined at one end there- 
of to the neighbourhood of the bar 178 of the first link 
member 1 72, and is abutted at the other free end thereof 
to a wall 1 90 extending upward from the inner edge 1 4c 
of the base 14. The material, the manufacturing proc- 
ess, the arrangement, etc. of the plate spring 186, 188 
may be variously selected, in the same way as the plate 
spring 48, 50 of the key switch 10. 

Seventh Embodiment 

[0194] Fig. 21 shows a key switch 200 according to a 
seventh embodiment of the present invention, which 
corresponds to the key switch 60 of the second embod- 
iment shown in Fig. 6. The key switch 200 is one which 
includes the alternative construction concerning the 
loading portion of a link member, and the remaining 
structure of the key switch 200 is substantially the same 
as that of the key switch 60 of the second embodiment. 
Therefore, the same or similar components are denoted 
by the common reference numerals, and the detailed 
description thereof is not repeated. 
[0195] The key switch 200 includes a key top 62, a 
base 64 shaped as a rectangular frame and arranged 



beneath the key top 62, a pair of link members 202, 204 
for supporting the key top 62 above a nr^jor surface 64a 
of the base 64 and directing or guiding the key top 62 in 
a vertk;al or going up and down direction, a membrane 

5 sheet 22 provided with a membrane switch 20 and dis- 
posed under the base 64, and a support plate 42 for sta- 
tionarily supporting the membrane sheet 22 
[0196] The pair of link members 202, 204 are stmc- 
tured as a first link member 202 and a second link mem- 

10 ber 204, whk;h have a mutually substantially identical 
shape, and are assembled together so as to be provkJed 
with a generally X-shape in a side view. Each of the link 
members 202, 204 includes two arms 206 extending 
parallel to each other, and a bar 208 mutually connecting 

75 the arms 206 near one ends of the arms 206 Axles 21 0 
are provided on one ends of the arms 206 to mutually 
coaxialty project on the opposite skies to the bar 208. 
Axles 212 are provided on the other ends of the arms 
206 to mutually coaxial ly project on the same sides as 

20 the axles 210. 

[0197] The first and second link members 202, 204 
are arranged to mutually intersect, and are pivotably and 
slidably connected relative to each other at an intersec- 
tion thereof. More particularly, the first and second link 

25 members 202, 204 are pivotably and siklably connected 
with each other by respective interengagements be- 
tween pivots 214 provided at generally longitudinal cent- 
ers of one arms 206 of respective link members and el- 
liptk; holes 216 provided at generally kxigitudinal cent- 
re ers of the other arms 206 of respective link members. 
[01 98] The axles 21 0 formed on the ends of the arms 
206 of the first link member 202 are slidably fitted or re- 
ceived in the respective bearing stots 72a of the front 
slide supports 72 on the base 64, and the axles 212 

35 formed on the other ends of the arms 206 of the first link 
member 202 are pivotably fitted or received in the re- 
spective bearing holes 70a of the rear pivot supports 70 
on the key top 62, whereby the first link member 202 is 
arranged between the key top 62 and the base 64 in 

40 such a manner as to be pivotable about the axles 212 
on the key top 62. 

[0199] The axles 210 formed on the ends of the arms 
206 of the second link member 204 are sIkJably fitted or 
received in the respective bearing slots 72a of the rear 

45 slide supports 72 on the base 64, and the axles 212 
formed on the other ends of the arms 206 of the second 
link member 204 are pivotably fitted or received in the 
respective bearing holes 70a of the front pivot supports 
70 on the key top 62, whereby the second link member 

50 204 is arranged between the key top 62 and the base 
64 in such a manner as to be pivotable about the axles 
212 on the key top 62. 

[0200] The structure of the first and second link mem- 
bers 202, 204 described above substantially corre- 
55 sponds to the structure of the first and second link mem- 
bers 66, 68 of the key switch 60 of the second embodi- 
ment, except that, in each link member 202, 204, the 
bar 208 is formed at a position angularly displaced in 
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certain angle relative to the axles 210 about the pivot 
214. Therefore, in this embodiment, the axles 21 0 of the 
first link member 202 and the axles 210 of the second 
link member 204 constitute sliding portkxis of the re- 
spective link members 202, 204. The first and second 5 
link members 202, 204 are interkx:ked to each other 
through the slidable interengagements between the piv- 
ots 214 and the elliptk; holes 21 6 so as to be synchro- 
nously pivotable, so that the key top 62 is permitted to 
be subjected to a parallel displacement in a substantially 
vertcal direction in relation to the major surface 64a of 
the base 64, while keeping a predetermined posture of 
the key top 62 wherein the operation surface 62a thereof 
is generally parallel to the major surface 64a. 
[0201] The key switch 200 further includes a pair of 
plate springs 218 or elastk; members, disposed be- 
tween the base 64 and the first and second link mem- 
bers 202, 204, whk:h act as biasing means for elastically 
urging upward the key top 62 away from the base 64. 
One plate spring 218 is integrally joined at one end 
thereof to a front inner edge 64c of the base 64 opposite 
to the bearing slots 72a of the front slide supports 72, 
so as to extend above the major surface 64a of the base 
64, and is abutted at the other free end thereof to the 
bar 208 of the first link member 202. The other plate 
spring 218 is integrally joined at one end thereof to a 
rear inner edge 64c of the base 64 opposite to the bear- 
ing stots 72a of the rear slide supports 72, so as to ex- 
tend above the rr^jor surface 64a of the base 64, and 
is abutted at the other free end thereof to the bar 208 of 
the second link member 204. The plate springs 218 act 
as compression springs between the inner edges 64c 
of the base 64 and the bars 208 of the first and second 
link members 202, 204, respectively 
[0202] When no external force is applied to the key 
top 62, the plate springs 218 urge or bias the bars 208 
of the first and second link members 202, 204 toward 
backward and forward positions spaced from the front 
and rear inner edges 64c of the base 64, respectively, 
and support the bars 208 in these positions, as well as, 
through the mutually interlocked first and second link 
members 202, 204, urging or biasing the key top 62 to- 
ward the initial position vertically upwardly away from 
the base 64 and supporting the key top 62 in this posi- 
tion. 

[0203] When the key top 62 is pushed down by a key- 
entry operation, the axles 210 of the first and second 
link members 202, 204 slidingly move frontward and 
rearward along the bearing slots 72a of the front and 
rear slide supports 72 of the base 64, respectively, and, 
simultaneously, the bars 208 shift toward the front and 
rear inner edges 64c of the base 64. During this opera- 
tion, the bars 208 assume a movement different from a 
movement of the axles 210, because the bars 208 are 
formed at positions angularly displaced at a certain an- 
gle relative to the axles 210 about the pivots 214. Then, 
the plate springs 218 are deformed while exerting bias- 
ing or elastic restoring force to the respective bars 208 



(i e., toading portions) of the first and second link mem- 
bers 202, 204 in a direction substantially orthogonal to 
the pushing-down direction of the key top 62. 
[0204] When the pushing-down force to the key top 
62 is released, the plate springs 218 elastbalty restore 
to return the key top 62 to the initial positbn through the 
first and second link members 202, 204. In this respect, 
each of the plate springs 218 is a linear characteristk;s 
spring of a simple structure, and thus exerts the biasing 
force, assuming a linear relationship with the shifting 
amount or displacement of the bar 208, onto each of the 
bars 208 of the first and second link members 202, 204. 
Preferably, the plate springs 21 8 have shapes and char- 
acteristics, both (dentk;at to each other. 
[0205] According to the key switch 200, it is possible 
to establish key-entry operating properties with non-lin- 
ear characteristics, similar to that established by a 
dome-shaped elastk; actuating member in the conven- 
tional key switch, by using two plate springs 218 with 
linear characteristics. This is caused by the unique ar- 
rangements of these plate springs 218 which apply the 
biasing force to the first and second link members 202, 
204 in a directkxi substantially orthogonal to the push- 
ing-down direction of the key top 62. The operational 
principle of the key switch 200 is substantially the same 
as that described concerning the sixth embodiment. 
[0206] Particularly, in the key switch 200, because of 
the angularly displaced arrangement of the bars 208 
(the k>ading portions) of the first and second link mem- 
bers 202, 204 relative to the axles 210 (the sikjing por- 
tions) thereof, it is possible to set the pushed-down po- 
sitk)n of the key top 62 upon starting to actuate the mem- 
brane switch 20 at a location as high as possible above 
the physcal lowest position of the key top 62 in the ver- 
tical stroke thereof, while ensuring a key-entry operating 
properties with non-linear characteristics, similar to that 
established in the conventional key switch using a 
dome-shaped elastic actuating member. 
[0207] As will be appreciated, the key switch 200 can 
provkie varbus effects essentially equivalent to those 
of the key switch 60 of the second embodiment. Also, 
in this embodiment, the plate springs 218 are integrally 
joined to the inner edges 64c of the base 64 defining the 
center opening 65, but plate springs 220 may be used 
as a modification, whk;h are integrally joined to the first 
and second link members 202, 204, respectively, as 
shown in Fig. 22. In this modification, which corresponds 
to the modification shown in Fig. 8, the plate springs 220 
are integrally joined at the ends thereof to the neighbour- 
hood of the bars 208 of the first and second link mem- 
bers 202, 204, and are abutted at the other free ends 
thereof to walls 222 extending upward from the front and 
rear inner edges 64c of the base 64, respectively. The 
material, the manufacturing process, the arrangement, 
etc. of each plate spring 218, 220 may be variously se- 
lected, in the same way as each plate spring 86, 88 of 
the key switch 60. 
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Eighth Embodiment 

[0208] Fig 23 shows a key switch 230 according to 
an eighth embodiment of the present invention, which 
corresponds to the key switch 90 of the third embodi- 
ment shown in Fig. 10. The key switch 230 is one which 
includes the atternative construction concerning the 
loading portion of a link member, and the remaining 
structure of the key switch 230 is substantially the same 
as that of the key switch 90 of the third embodiment. 
Therefore, the same or similar components are denoted 
by the comnron reference numerals, and the detailed 
description thereof is not repeated. 
[0209] The key switch 230 includes a key top 92, a 
base 94 shaped as a rectangular frame and arranged 
beneath the key top 92, a pair of link members 232, 234 
for supporting the key top 92 above a major surface 94a 
of the base 94 and directing or guiding the key top 92 in 
a vertical or going up and down direction, a membrane 
sheet 22 provided with a membrane switch 20 and dis- 
posed under the base 94, and a support plate 42 for sta- 
tionary supporting the membrane sheet 22. 
[0210] The pair of link members 232, 234 are struc- 
tured as a first link member 232 and a second link mem- 
ber 234, which have a mutually substantially identical 
shape, and which are assembled together so as to be 
provided with a generally reverse v-shape in a side view. 
Each of the link members 232, 234 includes two arms 
236 extending parallel to each other, and a bar 238 mu- 
tually connecting the arms 236 near one ends of the 
arms 236. Axles 240 are provided on the ends of the 
arms 236 to mutually coaxially project on the opposite 
sides to the bar 238. Axles 242 are provided on the other 
ends of the arms 236 to mutually coaxially project on the 
same sides as the axles 240. 

[0211] The first and second link members 232, 234 
are meshed with each other at a toothed end of each 
link member 232, 234. Ntore particularly, the first and 
second link members 232, 234 are pivotably connected 
with each other by intermeshings between respective 
one tooth 244 projecting from the distal ends, near the 
axles 242, of one arms 236 of respective link members 
and respective two teeth 246 projecting from the distal 
ends, near the axles 242, of the other arms 236 of re- 
spective link members. 

[0212] The axles 240 formed on one ends of the arms 
236 of the first link member 232 are slidabty fitted or re- 
ceived in the respective bearing slots 102a of the front 
slide supports 102 on the base 94, and the axles 242 
formed on the other ends of the arms 236 of the first link 
member 232 are pivotably fitted or received in the re- 
spective bearing holes 100a of the front pivot supports 
100 on the key top 92, whereby the first link member 
232 is arranged between the key top 92 and the base 
94 in such a manner as to be pivotable about the axles 
242 on the key top 92. 

[0213] The axles 240 formed on the ends of the arms 
236 of the second link member 234 are slidably fitted or 



received in the respective bearing slots 1 02a of the rear 
slide supports 102 on the base 94, and the axles 242 
formed on the other ends of the arms 236 of the second 
link member 234 are pivotably fitted or received in the 

5 respective bearing holes 1 00a of the rear pivot supports 
1 00 on the key top 92, whereby the second link member 
234 is arranged between the key top 92 and the base 
94 in such a manner as to be pivotable about the axles 
242 on the key top 92. 

10 [0214] The structure of the first and second link mem- 
bers 232, 234 described above substantially corre- 
sponds to the structure of the first and second link mem- 
bers 96, 98 of the key switch 90 of the third embodiment, 
except that, in each link member 232, 234, the bar 238 

15 is formed at a position angularly displaced in certain an- 
gle relative to the axles 240 about the mutually in- 
termeshed teeth 244, 246. Therefore, in this embodi- 
ment, the axles 240 of the first link member 232 and the 
axles 240 of the second link member 234 constitute slid- 

20 jng portions of the respective link members 232, 234. 
The first and second link members 232, 234 are inter- 
locked to each other through the intermeshings between 
the one tooth 1 1 2 and the two teeth 1 1 4 so as to be syn- 
chronously pivotable, so that the key top 92 is permitted 

25 to be subjected to a parallel displacement in a substan- 
tially vertical direction in relation to the major surface 
94a of the base 94, while keeping a predetermined pos- 
ture of the key top 92 wherein the operation surface 92a 
thereof is generally parallel to the major surface 94a. 

30 [0215] The key switch 230 further includes a pair of 
plate springs 248 or elastic members, disposed be- 
tween the base 94 and the first and second link mem- 
bers 232, 234, which act as biasing means for elastk:alty 
urging upward the key top 92 away from the base 94. 

35 One plate spring 248 is integrally joined at one end 
thereof to a front inner edge 94c of the base 94 opposite 
to the bearing sbts 102a cf the front slide supports 102, 
so as to extend above the major surface 94a of the base 
94, and is abutted at the other free end thereof to the 

40 bar 238 of the first link member 232. The other plate 
spring 248 is integrally joined at one end thereof to a 
rear inner edge 94c of the base 94 opposite to the bear- 
ing slots 102a of the rear slide supports 102, so as to 
extend above the major surface 94a of the base 94, and 

4S is abutted at the other free end thereof to the bar 238 of 
the second link member 234. The plate springs 248 act 
as compression springs between the inner edges 94c 
of the base 94 and the bars 238 of the first and second 
link members 232, 234, respectively. 

50 [0216] When no external force is applied to the key 
top 92, the plate springs 248 urge or bias the bars 238 
of the first and second link members 232, 234 toward 
backward and forward positions spaced from the front 
and rear inner edges 94c of the base 94, respectively 

55 and support the bars 238 in these positions, as well as, 
through the mutually interlocked first and second link 
members 232, 234, urging or biasing the key top 92 to- 
ward the initial position vertically upwardly away from 
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the base 94 and supporting the key top 92 in this posi- 
tion. 

[021 7] When the key top 92 is pushed down by a key- 
entry operation, the axles 240 of the first and second 
link members 232, 234 slidingty move frontward and 
rearward along the bearing slots 102a of the front and 
rear slide supports 1 02 of the base 94, respectively, and, 
simultaneously, the bars 238 shift toward the front and 
rear inner edges 94c of the base 94. During this opera- 
tion, the bars 238 assume a movement different from a 
movement of the axles 240, because the bars 238 are 
formed at positions angularly displaced at a certain an- 
gle relative to the axles 240 about the mutually in- 
termeshed teeth 244, 246. Then, the plate springs 248 
are deformed while exerting biasing or elastk; restoring 
force to the respective bars 238 (i.e., loading portbns) 
of the first and second link members 232, 234 in a di- 
rection substantially orthogonal to the pushing<k)wn di- 
rection of the key top 92. 

[0218] When the pushing-down force to the key top 
92 is released, the plate springs 248 elastically restore 
to return the key top 92 to the initial position through the 
first and second link members 232. 234. In this respect, 
each ot the plate springs 248 is a linear characteristic 
spring of a simple structure, and thus exerts the biasing 
force, assuming a linear relatk^nship with the shifting 
amount or displacement of the bar 238, onto each of the 
bars 238 of the first and second link members 232, 234. 
Preferably, the plate springs 248 have shapes and char- 
acter istkDS kientical to each other. 
[0219] According to the key switch 230, it is possible 
to establish a key-entry operating properties with non- 
linear characteristk;s, similar to that established by a 
dome-shaped elastic actuating member in the conven- 
tional key switch, by using two plate springs 248 with 
linear characteristk:s. This is caused by the unk^ue ar- 
rangements of these plate springs 248 whk;h apply the 
biasing force to the first and second link members 232, 
234 in a direction substantially orthogonal to the push- 
ing-down directk>n of the key top 92. The operatkxial 
principle of the key switch 230 is substantially the same 
as that described concerning the sixth embodiment. 
[0220] Particularly, in the key switch 230, because of 
the angularly displaced arrangement of the bars 238 
(the loading portions) of the first and second link mem- 
bers 232, 234 relative to the axles 240 (the sliding por- 
tions) thereof, it is possible to set the pushed-down po- 
sition of the key top 92 upon starting to actuate the mem- 
brane switch 20 at a location as high as possible above 
the physical lowest position of the key top 92 in the ver- 
tical stroke thereof, while ensuring a key-entry operating 
properties with non -linear characteristics, similar to that 
established in the conventional key switch using a 
dome-shaped elastic actuating member. 
[0221] As will be appreciated, the key switch 230 can 
provide various effects essentially equivalent to those 
of the key switch 90 of the third embodiment. Also, in 
this embodiment, the plate springs 248 are integrally 



joined to the inner edges 94c of the base 94 defining the 
center opening 95, but plate springs 250 may be used 
as a modification, whk;h are integrally joined to the first 
and second link members 232, 234, respectively, as 
5 shown in Fig. 24. Tn this nnodificatkxi, whk:h corre- 
sponds to the modifk:ation shown in Fig. 12, the plate 
springs 250 are integrally joined at one ends thereof to 
the neighbourhood of the bars 238 of the first and sec- 
ond link members 232, 234, and are abutted at the other 
free ends thereof to walls 252 extending upward from 
the front and rear inner edges 94c of the base 94, re- 
spectively. The material, the nr>anufacturing process, the 
arrangement, etc. of each plate spring 248, 250 may be 
vark>usly selected, in the same way as each plate spring 
116, 118 of the key switch 90. 

Ninth Embodiment 

[0222] The above alternative construct kxi wherein 
the loading portion of the link member, onto which the 
biasing force of the elastc member is exerted, is formed 
at a position angularly displaced relative to the sliding 
portion of the link member, may also be applied to the 
key switch including a movable base element arranged 
under a fixed base element, as shown in Figs 1 3 to 1 6. 
Fig. 25 shows a key switch 260 including such a mova- 
ble base element, according to a ninth embodiment of 
the present invention. The key switch 260 is preferably 
used in a relatively thin keyboard having an improved 
portability, in which the key top of each key switch is held 
in an initial projecting position for a key-entry operation 
during the operating state of the keyboard, while the key 
top is positively displaced to a retracted position tower 
than the initial positkxi during the inoperating (or carry- 
ing) state of the keyboard 

[0223] The key switch 260 includes a key top 1 2 with 
an operation surface 1 2a adapted to be keyed by an op- 
erator's finger, a fixed base element 14 (hereinafter re- 
ferred to as a base 14) shaped as a rectangular frame 
and arranged beneath the key top 1 2, a pair of link mem- 
bers 1 72, 1 74 for supporting the key top 1 2 above a ma- 
jor surface 14a of the base 14 and directing or guiding 
the key top 12 in a vertical or up-and-ctown direction, a 
nfX)vable base element 262 shaped as a rectangular 
frame and arranged under the base 14, a membrane 
sheet 22 provided with a membrane switch 20 and dis- 
posed under the movable base element 262, and a sup- 
port plate 42 for supporting the membrane sheet 22. The 
key top 1 2, the base 1 4, the link members 1 72, 1 74, the 
membrane switch 20, the membrane sheet 22 and the 
support plate 42 have substantially the same structures 
as those in the key switch 170 of the sixth embodiment 
shown in Fig. 1 7, and thus the detailed description there- 
of is not repeated. 

[0224] The movable base element 262 is a frame-like 
member having a generally rectangular profile, and in- 
cludes a generally rectangular center opening 264 sub- 
stantially corresponding to the center opening 1 5 of the 
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base 14. The movable base element 262 cooperates 
with the base 14 (i.e., the fixed base element) to serve 
as a base of the key switch 260. The movable base el- 
ement 262 can be shifted in a forward/backward direc- 
tion (shown by an arrow A) of the key switch 260 be- 
tween the base 14 and the membrane sheet 22. 
[0225] The key switch 260 further includes a plate 
spring 266 or an elastic member, disposed between the 
movable base element 262 and the first link member 
172, which acts as biasing means for elastically urging 
upward the key top 12 away from the base 14. The plate 
spring 266 is integrally joined at one end thereof to an 
inner edge 264a defining the center opening 264 of the 
movable base element 262, so as to be arranged near 
the front inner edge 14c of the base 14 opposite to the 
bearing slots 30a of the slide supports 30, and extends 
at the other free end thereof through the center opening 
15 of the base 14 to project above the major surface 
14a, so as to be abutted to the bar 178 of the first link 
member 172. 

[0226] The plate spring 266 joined to the movable 
base element 262 is capable of being shifted together 
with the movable base element 262 in the forward/back- 
ward direction in relation to the base 1 4, and, in connec- 
tion with the shifted positbn thereof, optionally acts as 
a compresskxi spring between the base (i.e., the base 
14 and the nrovable base element 262) and the bar 178 
of the first link member 1 72. Therefore, in the key switch 
260, it is possible to change the distance between the 
plate spring 266 and the rear inner edge 1 4c of the base 
14, and thereby to displace the key top 12 between an 
initial projecting position and a retracted posit kxi during 
inoperating condition, as described betow. 
[0227] When the movable base element 262 is locat- 
ed at the rear limit of movement thereof, the plate spring 
266 acts in the same manner as the plate spring 186 
shown in Fig. 1 7 to maintain the key switch 260 in a con- 
dition for a key-entry operation. In this respect, the plate 
spring 266 is a linear characteristics spring of a simple 
structure, and thus exerts the biasing force, assuming 
a linear relationship with the shifting amount or displace- 
ment of the bar 178, onto the bar 178 of the first link 
member 172. 

[0228] Then , the plate spring 266 is shifted frontward, 
by an actuating mechanism (not shown), together with 
the movable base element 262 to be located at the front 
limit of movement thereof. When the plate spring 266, 
whk:h senses to support the first link member 172, is 
shifted frontward, the first and second link members 
1 72, 1 74 are automatically folded-up due to their weight 
and of key top 12. Asa result, the key top 12 is displaced 
to the retracted position lower than the initial position. 
In the retracted position, the plate spring 266 is kept free 
of any substantial elastic deformation. 
[0229] The height of the key top 12 at the retracted 
position depends on the location of the front limit of 
movement of the plate spring 266 or the movable base 
element 262. Therefore, in order to sufficiently lower the 



height of the key top 12 at the retracted positk>n, it is 
preferred that the components of key switch 260 are di- 
mensioned so that a sufficient gap is defined between 
the plate spring 266 and the front inner edge 14c of the 

5 base 1 4 when the nK>vable base element 262 is placed 
at the rear limit of movement. Alternatively, the part of 
the base 14 including the front inner edge 14c may be 
removed or cut out, whereby the limit of movement of 
the movable base element 262 and thus the plate spring 

10 266 can be enlarged frontward. 

[0230] The key switch 260 further includes an actuat- 
ing member 268 for actuating the membrane switch 20, 
which is in the form of a second plate spring integrally 
provided on the first link member 172, instead of the 

IS compression coil spring provided on the inner surface 
12b of the key top 12 in the key switch 170 of Fig. 17. 
The actuating member 268 is fixedly joined at one end 
thereof to the generally longitudinally center of one arm 
1 76 of the first link member 1 72, and extends at the other 

20 tree end thereof to close with the bar 1 78 of the first link 
member 1 72 so as to form a bend with a convex surface 
facing downward. The actuating member 268 is provid- 
ed at the free end thereof with a generally flat tongue 
268a extending adjacent to and outwardly bent from the 

25 bend. 

[0231] When the key top 12 is located at the initial 
highest posrtkxi in the key-entry operation, the free end 
of the actuating member 268 is located above the center 
opening 15 of the base 14. when the key top 12 is 

30 pushed down to and located at a predetermined posi- 
tion, the free end of the actuating member 268 enters 
into the center opening 1 5 of the base 1 4, and elastk^lty 
pushes the membrane switch 20 by the convex surface 
of the bent of the actuating member 268. 

35 [0232] On the other hand, the nnovable base element 
262 is provkJed integrally with an generally L-shaped as- 
sist member 270 arranged along a front inner edge 264b 
of the center opening 264 adjacent to the inner edge 
264a to which the plate spring 266 is joined, and located 

40 in front of the plate spring 266. The assist member 270 
is fixedly joined at one end thereof tothe front inner edge 
264b of the rrtovable base element 262, and extends 
through the center opening 1 5 of the base 14 to project 
above the major surface 1 4a and to orient the other end 

45 thereof toward the plate spring 266. 

[0233] The assist member 270 joined to the movable 
base element 262 can be shifted together with the mov- 
able base element 262 and the plate spring 266 in the 
forward/backward direction relative to the base 14. Con- 

50 sequently, the assist member 270 can be shifted be- 
tween a first position where the assist member 270 
comes into engagement with the tongue 268a of the ac- 
tuating member 268 and a second position where the 
assist member 270 is away from the tongue 268a, dur- 

55 ing the time when the key top 12 is located at the pre- 
determined pushed-down position. 
[0234] When the key switch 260 is held in the condi- 
tion for the key-entry operation, i.e., when the movable 
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base element 262 is placed at the rear limit of movement 
thereof, the assist member 270 is located at the above- 
described first position. During this condition, if no ex- 
ternal force is applied to the key top 12, the plate spring 
266 urges or biases the key top 1 2 toward the initial po- s 
sition vertically upwardly away from the base 14 and 
supports the key top 12 in this positk>n, through the mu- 
tually interkx;ked first and second link members 172, 
174. In this state, the free end of the actuating member 
268 is kx:ated above the center openings 1 5, 264 of the 
base 14 and the movable base element 262, so as not 
to contact with the membrane sheet 22. Also, the mem- 
brane switch 20 is positioned beneath the free end of 
the assist member 270 joined to the movable base ele- 
ment 262, as shown in Figs 26A and 26B. 
[0235] When the key top 12 is pushed down by the 
key-entry operatkxi, the plate spring 266 is deformed 
while exerting biasing or elastic restoring force to the 
bar 178 (i e , the bading portion) of the first link member 
172 in a direction substantially orthogonal to the push- 
ing-down direction of the key top 1 2. When the key top 
12 reaches the predetermined pushed<lown position, 
the free end of the actuating member 268 enters into the 
center openings 15, 264 of the base 14 and the movable 
base element 262, so as to be abutted at the convex 
surface of the bent of the actuating member 268 onto 
the surface of the membrane sheet 22 (see Fig 26A). 
Then, the key top 12 is further pushed down, whereby 
the tongue 268a of the actuating member 268 comes 
into engagement with the assist member 270 joined to 
the nnovable base element 262 (see Fig. 26 B). The key 
top 12 is subsequently yet further pushed down, where- 
by the actuating member 268 is elastically deformed be- 
tween the first link member 172 and the assist member 
270, so as to elastically push the membrane switch 20 
by the bend of the actuating member 268. 
[0236] On the other hand, when the movable base el- 
ement 262 is shifted to and placed at the front limit of 
movement thereof, the first and second link members 
172, 174 are automatically foWed-up inside the key top 
1 2, as already described, and the key top 1 2 is thus dis- 
placed to the retracted positbn where the key-entry op- 
eration is impossible. During this operation, the assist 
member 270 is shifted frontward together with the nnov- 
able base element 262 and is located at the above^ie- 
scribed second position (see Fig. 26C). Accordingly, the 
assist member 270 cannot be engaged with the tongue 
268a of the actuating member 268, and thus the actu- 
ating member 268 is not elastically deformed even If the 
key top 12 goes down. Consequently, the key top 12 is 
smoothly displaced to the retracted position due to the 
weight thereof while the actuating member 268 does not 
close the membrane switch 20. 
[0237] As will be appreciated, the key switch 260 can 
provide various effects essentially equivalent to those 
of the key switch 1 70 of the sixth embodiment. If a key- 
board is structured by incorporating therein a plurality of 
key switches 260, it is possible to hold the key top 1 2 of 



each key switch 260 in the initial projecting position for 
a key-entry operation through the first and second link 
members 1 72, 1 74 when the keyboard is to be used, by 
shifting the plate spring 266 and the assist member 270 
together with the PDovable base element 262 to the rear 
limit of movement, and alsotosnrxxjthly displace the key 
top 12 of each key switch 260 into the retracted position 
noaking the key-entry operation impossible when the 
keyboard is not to be used, by shifting the plate spring 
266 and the assist member 270 together with the mov- 
able base element 262 to the front limit of movement. 
[0238] When the key top 12 is in the retracted position, 
the link members 172, 174 and the actuating member 
268 are folded-up and accommodated inside the key top 
12, so that the dimension of the key top 12 can be de- 
creased particularly in the height direction, in compari- 
son with the conventional key switch using the dome- 
shaped elastic actuating member Consequently, ac- 
cording to the key switch 260, rt is possible to signifi- 
cantly reduce the entire height or thickness of the key- 
board and can improve the portability thereof. 
[0239] In the above ninth embodiment, the plate 
spring 266 and the assist member 270 may be formed 
integrally with the movable base element 262 by stamp- 
ing and bending a sheet metal material. The other elas- 
tic members having liner characteristbs, such as a com- 
pression coil spring, an extension coil spring, etc., may 
be used instead of the plate spring 266. Also, the actu- 
ating member 268 may be formed integrally with the first 
link member 172, lx>th made from the same resinous 
material or same metal. Alternatively, the metal actuat- 
ing member 268 may be formed integrally with the res- 
inous first link member 172 through an insert mokiing 
process. 

Tenth Embodiment 

[0240] Fig. 27 shows a key switch 280 according to a 
tenth embodiment of the present inventkxi The key 
switch 280 is preferably used in a relatively thin key- 
board having an improved portability, in which the key 
top of each key switch is positively displaced to a re- 
tracted positbn lower during the inoperating (or carry- 
ing) state of the keyboard. The key switch 280 includes 
the alternative constructions of an actuating member for 
a membrane switch and of means for eliminating the 
function of the actuating member when the key top is in 
a retracted position, and the remaining structure of the 
key switch 280 is substantially the same as that of the 
key switch 260 of the ninth embodiment. Therefore, the 
same or similar components are denoted by the com- 
nr>on reference numerals, and a detailed description 
thereof is not repeated. 

[0241] That is, the key switch 280 includes a key top 
12, a fixed base element 14 (hereinafter referred to as 
a base 14), a pair of link members 172, 174, a movable 
base element 262, a membrane sheet 22 with a mem- 
brane switch 20, and a support plate 42. The movable 
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base element 262 is providecl integrally with a plate 
spring 266 as an elastic mennber, but cioes not include 
the assist mennber 270 in the key switch 260. 
[0242] The key switch 280 further includes an actuat- 
ing member 282 for actuating the membrane switch 20, 
which is in the form of a second plate spring integrally 
provided on the first link member 1 72, in the same man- 
ner as the actuating member 268 in the key switch 260. 
The actuating member 282 is fixedly joined at one end 
thereof to the generally longitudinally center of one arm 
1 76 of the first link member 1 72, and extends at the other 
free end thereof to close with the bar 1 78 of the first link 
member 1 72 so as to form a bend with a convex surface 
facing downward. However, the extension as the tongue 
268a of the actuating member 268 in the key switch 260 
is not provided to the free end of the actuating member 
282. 

[0243] When the key top 12 is kx^ated at the initial 
highest position in the key-entry operatbn, the free end 
of the actuating member 282 is kx:ated above the center 
opening 15 of the base 14. when the key top 12 is 
pushed down to and located at a predetermined posi- 
tion, the free end of the actuating member 282 enters 
into the center opening 1 5 of the base 1 4, and elasticatly 
pushes the membrane switch 20 by the convex surface 
of the bent of the actuating member 282. The actuating 
member 282 may be fomned integrally with the first link 
member 172, both made from the same resinous nriate- 
rial or same metal. Alternatively, the metal actuating 
member 282 may be formed integrally with the resinous 
first link member 1 72 through an insert mokJing process. 
[0244] I n the key switch 280, the membrane sheet 22 
can be shifted together with the movable base element 
262 in a forward/backward direction relative to the base 
14 (shown by an arrow A), to eliminate the function of 
the actuating member 282 when the key top 12 in the 
retracted position Therefore, the membrane switch 20 
can be shifted between a first posrtkxi where the mem- 
brane switch 20 is pushed by the free end of the actu- 
ating member 282 to close an electric circuit and a sec- 
ond position where the membrane switch 20 is front- 
wardly away from the free end of the actuating member 
282 to keep the electric circuit open, during the time 
when the key top 12 is located at the predetermined 
pushed-down position. 

[0245] The membrane sheet 22 is provided in the rear 
of the membrane switch 20 with an opening 284 pene- 
trating the membrane sheet 22, for receiving the free 
end of the actuating member 282 Also, the support 
plate 42 is provided with an opening 286 at a location 
under the membrane switch 20 located in the first posi- 
tion, for receiving the free end of the actuating member 
282. 

[0246] During the time when the key switch 280 is held 
in the condition for the key-entry operation, i.e., when 
the movable base element 262 and the membrane 
sheet 22 are placed at the rear limit of movement there- 
of, if no external force is applied to the key top 12, the 



plate spring 266 urges or biases the key top 12 toward 
the initial position vertically upwardly away from the 
base 14 and supports the key top 12 in this position, 
through the mutually interlocked first and second link 

5 members 172, 174. In this state, the free end of the ac- 
tuating member 282 is located above the center open- 
ings 15, 264 of the base 14 and the movable base ele- 
ment 262, so as not to contact with the membrane sheet 
22, as shown in Fig. 28A. Also, the membrane switch 

10 20 is kx^ated in the first position. 

[0247] When the key top 12 is pushed down by the 
key-entry operation, the plate spring 266 is deformed 
while exerting biasing or elastk; restoring force to the 
bar 1 78 (i.e. , the loading portion) of the first link member 

15 172 in a direction substantially orthogonal to the push- 
ing-down direction of the key top 12. When the key top 
12 reaches the predetermined pushed-down position, 
the free end of the actuating member 282 enters into the 
center openings 1 5, 264 of the base 1 4 and the movable 

^0 base element 262, so as to be abutted, at the convex 
surface of the bend of the actuating member 282, onto 
the surface of the membrane sheet 22, and to elastk:ally 
push the membrane switch 20, as shown by a broken 
line in Fig. 28A. 

25 [0248] When the movable base element 262 and the 
membrane sheet 22 are shifted to and placed at the front 
limit of movement thereof, the first and second link mem- 
bers 172, 174 are automatically folded-up inside the key 
top 12, because the plate spring 266, whk;h serves to 

30 support the first link member 172, is also shifted front- 
ward, and the key top 1 2 is thus displaced to the retract- 
ed position where the key-entry operatk>n is impossible. 
During this operation, the membrane switch 20 is shifted 
frontward to be kx^ated at the above-described second 

35 position, and the openings 284, 286 formed respectively 
in the membrane sheet 22 and the support plate 42 are 
aligned with each other as well as with the center open- 
ing 264 of the movable base element 262. Accordingly 
the free end of the actuating member 282 is not abutted 

40 onto the membrane switch 20 even if the key top 1 2 goes 
down, but is received in the center opening 264 and the 
openings 284, 286. Consequently, the key top 12 is 
smoothly displaced to the retracted position due to the 
weight thereof while the actuating member 282 does not 

45 close the membrane switch 20 . 

[0249] As will be appreciated, the key switch 280 can 
provide various effects essentially equivalent to those 
of the key switch 170 of the sixth embodiment. If a key- 
board is structured by incorporating therein a plurality of 

50 key switches 280, it is possible to hold the key top 1 2 of 
each key switch 280 in the initial projecting position for 
a key-entry operation through the first and second link 
members 172, 174 when the keyboard is to be used, by 
shifting the plate spring 266 together with the movable 

55 base element 262 to the rear limit of movement and 
shifting the membrane switch 20 into the first position, 
and also to smoothly displace the key top 1 2 of each 
key switch 280 into the retracted position making the 
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key-entry operation innpossible when the keyboard is 
not to be used, by shitting the plate spring 266 together 
with the movable base element 262 to the front limit of 
movement and shifting the membrane switch 20 into the 
second position. 

[0250] When the key top 1 2 is in the retracted position, 
the link members 172, 174 and the actuating member 
282 are fokied-up and accommodated inside the key top 
12, so that the dimenskxi of the key top 12 can be de- 
creased particularly in the height direction, in compari- 
son with the conventional key switch using the dome- 
shaped elastic actuating member Ckxisequently, ac- 
cording to the key switch 280, it is possible to signifi- 
cantly reduce the entire height or thickness of the key- 
board and can improve the portability thereof. 

Eleventh Embodiment 

[0251] Fig. 29 shows a key switch 290 according to 
an eleventh embodiment of the present invention. The 
key switch 290 is preferably used in a relatively thin key- 
board having an improved portability, in whk;h the key 
top of each key switch is positively displaced to a re- 
tracted position during the inoperating (or carrying) state 
of the keyboard. 

[0252] The key switch 290 includes a key top 292 with 
an operation surface 292a adapted to be keyed by an 
operator's finger, a fixed base element 294 (hereinafter 
referred to as a base 294) shaped as a rectangular 
frame and arranged beneath the key top 292, a pair of 
link members 296, 298 for supporting the key top 292 
above a major surface 294a of the base 294 and direct- 
ing or gukfing the key top 292 in a vertical or up and 
down direction, a movable base element 300 arranged 
under the base 294, a membrane sheet 22 provided with 
a membrane switch 20 and disposed under the movable 
base element 300, and a support plate 42 for supporting 
the membrane sheet 22. The nrxjvable base element 
300 cooperates with the base 294 (i.e., the fixed base 
element) to serve as a base of the key switch 290. The 
membrane switch 20, the membrane sheet 22 and the 
support plate 42 have substantially the same structures 
as those in the key switch 10 of the first embodiment 
shown in Fig. 1 , and thus the detailed description thereof 
is not repeated. 

[0253] The key top 292 is a dish-like member having 
a generally rectangular profile, and includes two pairs 
of pivot supports 302, both pairs being disposed adja- 
cent to each other at a generally center of the key top 
292 in a fonvard/backward direction (a leftward/right- 
ward directbn in Fig. 31 A) on an inner surface 292b op- 
posite to the operation surface 292a (on ly two pivot sup- 
ports 302 are shown). One pair of pivot supports 302 
located reanward (rightward in Fig. 31 A) are spaced 
from each other, and the other pair of pivot supports 302 
located frontward (leftward in Fig. 31 A) are arranged 
close to each other Please note that the Iront" and the 
"rear" of the key switch 290 are hereinafter defined in a 



manner as described above in convenience, but, of 
course, the "front" and the "rear" in an actual use are 
not restricted in this definition 

[0254] Each of the pivot supports 302 is formed as a 
s small plate uprightly projecting from the inner surface 
292b of the key top 292, and includes a bearing hole 
302a penetrating through the thickness of the plate and 
a slit 302b extending generally perpendicularly to the in- 
ner surface 292b to communicate with the bearing hole 
10 302a. Two pivot supports 302 of each pair a re positioned 
on the inner surface 292b of the key top 292 in such a 
manner that the bearing holes 302a of these pivot sup- 
ports 302 are aligned with each other in a penetrating 
directkxi thereof. 

[0255] The base 294 is a frame-like member having 
a generally rectangular profile, and includes a generally 
rectangular center opening 304 covered with the key top 
292. The base 294 is provided, along opposed inner 
edges 294b thereof defining the center opening 304, 

20 with two pairs of sIkJe supports 306. 308, one pair being 
spaced from the other in a longitudinal or forward/back- 
ward direction, and two sikje supports 306, 308 in each 
pair being spaced from each other 
[0256] Each of the slide supports 306 disposed adja- 

25 cent to the front, end of the base 294 includes a reverse 
U-shaped wall part projecting from the major surface 
294a and the inner edge 294b of the base 294 adjacent 
to the front inner edge 294c of the latter, and a bearing 
slot 306a extending generally parallel to the major sur- 

30 face 294a is formed inside the wall part. Each of the slkJe 
supports 308 disposed adjacent to the rear end of the 
base 294 includes a reverse U-shaped wall part project- 
ing from the major surface 294a and the inner edge 294b 
of the base 294 adjacent to the rear inner edge 294c of 

35 the latter, and a bearing stot 308a extending generally 
parallel to the nnajor surface 294a is formed inskJe the 
wall part. These front and rear bearing slots 306a, 308a 
open to a bottom side of the base 294. Two sIkJe sup- 
ports 306, 308 of each pair are positioned on the op- 

40 posed inner edges 294b of the base 294 in such a man- 
ner that the bearing slots 306a, 308a of respective slide 
supports 306, 308 are aligned and faced with each oth- 
er 

[0257] The pair of link members 296, 298 are struc- 
45 tured as a first link member 296 and a second link mem- 
ber 298, which are assembled together so as to be pro- 
vided with a generally x-shape in a side view. The first 
link member 296 includes two arms 31 0 extending par- 
allel to each other, and a connecting part 312 mutually 
50 connecting the arms 310 near one ends of the latter Ax- 
les 314 are provided on one ends of the arms 310 to 
mutually coaxially project on the opposite sides to the 
connecting part 312. Axles 31 6 are provided on the oth- 
er ends of the arms 31 0 to mutually coaxially project on 
55 the same sides as the axles 31 4. The second link mem- 
ber 298 includes two arms 318 extending parallel to 
each other, and a connecting part 320 mutually connect- 
ing the arms 318. Axles 322 are provided on one ends 
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of the connecting part 320 to mutually coaxially project 
and face outwardly away from each other. Axles 324 are 
provided on the other ends of the arms 318 away from 
the connecting part 320 to mutually coaxially project and 
face inwardly toward each other 
[0258] The first and second link members 296, 298 
are meshed with each other at a toothed end of each 
link members 296, 298 More particularly, each of the 
arms 310 of the first link member 296 is provided on the 
inner side opposite to the axle 316 with one teeth 326 
extending toward the connecting part 31 2, and each of 
the arms 31 8 of the second link member 298 is provided 
on the outer side opposite to the axle 324 with two tooth 
328 extending toward the axle 322. The first and second 
link members 296, 298 are pivotably connected with 
each other by intemneshtngs between the one tooth 326 
and the cor* responding two teeth 328 provided on the 
arms 310, 318, respectively. 

[0259] The axles 31 4 formed on one ends of the arms 
31 0 of the first link member 296 are slidably fitted or re- 
ceived in the respective bearing slots 306a of the front 
sikie supports 306 on the base 294, and the axles 316 
formed on the other ends of the amns 31 0 of the first link 
member 296 are pivotably fitted or received in the re- 
spective bearing holes 302a of the rear pivot supports 
302 on the key top 292, whereby the first link member 
296 is arranged between the key top 292 and the base 
294 in such a manner as to be prvotable about the axles 
316 on the key top 292. 

[0260] The axles 322 formed on one ends of the con- 
necting part 320 of the second link member 298 are sl- 
idably fitted or received in the respective bearing stots 
308a of the rear slide supports 308 on the base 294, 
and the axles 324 formed on the other ends of the arms 
318 of the second link member 298 are pivotably fitted 
or received in the respective bearing holes 302a of the 
front pivot supports 302 on the key top 292, whereby the 
second link member 298 is arranged between the key 
top 292 and the base 294 in such a manner as to be 
pivotable about the axles 324 on the key top 292. 
[0261] The above-described structure of the first and 
second link members 296, 298 substantially corre- 
sponds to the structure of the first and second link mem- 
bers 232, 234 in the modification (Fig. 24) of the key 
switch 230 of the eighth embodiment, except for the 
generally X-shaped, intersected arrangement of link 
members 296, 298. Therefore, in this embodiment, the 
axles 31 4 of the first link member 296 and the axles 322 
of the second link member 298 constitute sliding por- 
tions of the respective link members 296, 298. The first 
and second link members 296, 298 are interlocked to 
each other through the intermeshings between the re- 
spective one tooth 326 and the respective two teeth 328 
so as to be synchronously pivotable, so that the key top 
292 is permitted to be subjected to a parallel displace- 
ment in a substantially vertk;al direction in relation to the 
major surface 294a of the base 294, while keeping a 
predetermined posture of the key top 292 wherein the 



operation surface 292a thereof is generally parallel to 
the major surface 294a. 

[0262] The key switch 290 further includes a pair of 
plate springs 330, 332 or elastk; members, disposed be- 
tween the base 294 as well as the rrovable base ele- 
ment 300 and the first and second link members 296, 
298, which act as biasing means for elastically urging 
upward the key top 292 away from the base 294. One 
plate spring 330 is integrally joined at cne end thereof 
to one end of one arm 310 of the first link member 296 
in the vicinity of one axle 314, and is arranged at the 
other free end thereof ciose to the connecting part 31 2 
and near the front inner edge 294c of the base 294. The 
other plate spring 332 is integrally joined at one end 
thereof to one end of the connecting part 320 of the sec- 
ond link member 298 in the vk;inlty of one axle 322, and 
IS arranged at the other free end thereof close to the 
connecting part 320 and near the rear inner edge 294c 
of the base 294. 

[0263] The base 294 is also provided with a wail 334 
extending upward from the major surface 294a atong 
the rear inner edge 294c. A bump 336 is formed on the 
wall 334 so as to be capable of coming into contact with 
the free end of the plate spring 332 joined to the second 
link member 298 The PDovable base element 300 is also 
provided with a vertical wall 338 extending through the 
center opening 304 of the base 294 and projecting 
above the major surface 294a, The wall 338 is fixedly 
joined at one end thereof to the movable base element 
300, so that the other free end thereof is arranged to be 
capable of coming into contact with the free end of the 
plate spring 330 joined to the first link member 296. 
[0264] The movable base element 300 can be shifted 
in a forward/backward direction (shown by an arrow A) 
of the key switch 290 between the base 294 and the 
membrane sheet 22. Therefore, the wall 338 joined to 
the movable base element 300 can be shifted together 
with the movable base element 300 in the forward/back- 
ward direction in relatkxi to the base 294. The plate 
spring 330 joined to the first link member 296 optionally 
acts, in connection with the shifted position of the wall 
338, as a compresskxi spring between the first link 
member 296 and the movable base element 300. Also, 
the plate spring 332 joined to the second link member 
298 optionally acts, in connection with the shifted posi- 
tion of the wall 338, as a compression spring between 
the second link member 298 and the base 294. Accord- 
ingly, in the key switch 290, it is possible to change the 
distance between the wall 338 arranged at a front side 
in the center opening 304 of the base 294 and the bump 
336 arranged at a rear side in the center opening 304, 
and thereby to displace the key top 292 between the 
initial projecting position and the retracted position dur- 
ing inoperating condition, as described betow. 
[0265] When the movable base element 300 is locat- 
ed at the rear limit of movement thereof, the plate spring 
330 and the plate spring 332 cooperate with the wall 338 
and the bump 336, respectively, so as to act in the same 
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manner as the plate spring 250 shown in F ig. 24 to main- 
tain the key switch 290 in a condition for a key-entry op- 
eration. That is, the first and second link members 296, 
298 act in accordance with the operational principle as 
described with reference to Fig. 19, because the axles 5 
316, 318 to be connected with the key top 292 can go 
down to a k)wer level (illustrated by an angle<t) in Fig. 
30B) than loading portions of the link members 296, 298, 
to which the biasing force of the plate springs 330, 332 
is applied (see Figs. 30A and 306). In this respect, the 
plate springs 330, 332 are linear characteristics springs 
of simple structures, and thus exert the biasing force, 
assuming a linear relationship with the shifting anrtount 
or displacement of the connecting parts 312, 320, onto 
the first and second link members 296, 298, respective- 
ly 

[0266] When the wall 338 is shifted frontward, by an 
actuating mechanism (not shown), together with the 
movable base element 300 to be kx;ated at the front limit 
of movement thereof, the wall 338 and the bump 336 no 
longer support the first and second link members 296, 
298, and thereby the first and second link members 296, 
298 are automatically folded-up inside the key top 292 
due to their weight and of key top 292. As a result, the 
key top 292 is displaced to the retracted positkxi lower 
than the initial position. In the retracted position, the 
plate springs 330, 332 are kept free of any substantial 
elastk; deformation. 

[0267] The key switch 290 further includes an actuat- 
ing member 340 for actuating the membrane switch 20, 
which is in the form of a second plate spring integrally 
provided on the nrx)vable base element 300, instead of 
the compresskxi coil spring provided on the inner sur- 
face 1 2b of the key top 1 2 in the key switch 1 70 of Fig. 
17. The actuating member 340 is fixedly joined at one 
end thereof to a front inner edge of a generally center 
opening 342 of the movable base element 300 and ex- 
tends rearward so that the other free end of the actuating 
member 340 is disposed under the connecting part 320 
of the second link member 298. The actuating member 
340 is provided at the free end thereof with a tongue 
340a (Figs. 31 A to 31 C) extending toward the mem- 
brane switch 20 of the membrane sheet 22. The actu- 
ating member 340 can be shifted together with the rTX>v- 
able base element 300 in the forward/backward direc- 
tion of the key switch 290. 

[0268] As shown in Fig. 31 A, when the key switch 290 
is held in the condition for the key-entry operation, i.e., 
when the movable base element 300 is placed at the 
rear limit of movement thereof, the actuating member 
340 is located in a first position under a bulge 320a 
formed at a bottom of the connecting part 320 of the sec- 
ond link member 298. During this conditkxi, if no exter- 
nal force is applied to the key top 292, the plate springs 
330, 332 urge or bias the key top 292 toward the initial 
position vertically upwardly away from the base 294 and 
support the key top 292 in this position, through the mu- 
tually interlocked first and second link members 296, 



298. In this state, the tongue 340a at the free end of the 
actuating member 340 is located is the center opening 
304 of the base 294, so as not to contact with the mem- 
brane sheet 22. 

[0269] When the key top 292 is pushed down by the 
key-entry operatbn, the plate spring 330 and the plate 
spring 332 cooperate with the wall 338 and the bump 
336, respectiveJy, to be deformed while exerting biasing 
or elastk: restoring force to the neighborhoods (i.e., the 
toading portkxis) of the connecting parts 312, 320 of the 
first and second link members 296, 298 in a direct k>n 
substantially orthogonal to the pushing-down directbn 
of the key top 292. when the key top 292 reaches the 
predetermined pushed-down positkxi, the bulge 320a 
of the connecting portion 320 of the second link member 
298 enters into the center opening 304 of the base 294, 
so as to come into contact with the actuating member 
340. Then, the key top 292 is further pushed down, 
whereby the bulge 320a pushes the actuating member 
340 to elastically deform the latter, and the tongue 340a 
of the actuating member 340 in turn pushes the mem- 
brane switch 20 to ck>se an electric circuit (see Fig. 
31 B). 

[0270] On the other hand, as shown in Fig. 31 C, when 
the wall 338 is shifted together with the nDovable base 
element 300 upto the front limit of movement thereof, 
the first and second link members 296, 298 are auto- 
mat cally fokJed-up inside the key top 292, as already 
described, and the key top 292 is thus displaced to the 
retracted position where the key-entry operation is im- 
possible. During this operation, the actuating member 
340 is shifted frontward together with the movable base 
element 300 and is located at a second positkxi away 
from the bulge 320a of the second link member 320. Ac- 
cordingly, the actuating member 340 is not elastk:alfy 
deformed even if the key top 292 goes down, and thus 
the tongue 340a is not abutted to the membrane switch 
20. Consequently, the key top 292 is snrxxjthly displaced 
to the retracted position due to the weight thereof while 
the actuating member 340 does not close the mem- 
brane switch 20. 

[0271] The key switch 290 further includes a pair of 
detents 344 integrally formed with the movable base el- 
ement 300, as means for selectively securing the axles 
314, 322 (the sliding portbns) of at least one of the first 
and second link members 296, 298 in relatbn to the 
base 294 and the movable base element 300. The de- 
tents 344 are fixedly joined at one ends thereof to the 
movable base element 300, and respectively extend in- 
to the bearing slots 306a of the front slide supports 306 
of the base 294, so that the other free ends of the detents 
344 are respectively placed in the rear of the axles 31 4 
of the first link member 296. The detents 344 can be 
shifted together with the movable base element 300 in 
the forward/backward direction of the key swrtch 290 in- 
side the respective bearing slots 306a of the base 294. 
[0272] As shown in Figs. 31 A, 31 B and 32, when the 
movable base element 300 is placed at the rear limit of 
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movement thereof, each detent 344 is located at a po- 
sition where the detent 344 cannot interfere with the 
shifting motion of each axle 314 of the first link member 
296 in each bearing slot 306a of the base 294 As shown 
in Figs. 31 C and 33, when the nrwDvable base element 5 
300 is placed at the front limit of movement thereof, each 
detent 344 is also shifted frontward in each bearing slot 
306a of the base 294. so as to hold each axle 31 4 of the 
first link member 296 between the detent 344 and the 
wall part of the slide support 306. in this manner, the io 
mutually interkx;ked first and second link members 296, 
298 are fixedly held in a conditkxi where the link mem- 
bers 296, 298 are folded-up inside the key top 292, and 2. 
thus the key top 292 is secured in the retracted position. 
[0273] As will be appreciated, the key switch 290 can ^5 
provide various effects essentially equivalent to those 
of the key switch 230 of the eighth embodiment. If a key- 
board is structured by incorporating therein a plurality of 
key switches 290, it is possible to hold the key top 292 3. 
of each key switch 290 in the condition for a key-entry 20 
operatbn through the first and second link members 
296, 298 when the keyboard is to be used, by shifting 
the wall 338 together with the movable base element 
300 to the rear limit of rrxwement and by locating the 4. 
actuating member 340 at the first positkxi, and also to 25 
smoothly displace the key top 292 of each key switch 
290 into the retracted position rriaking the key-entry op- 
eration impossible when the keyboard is not to be used, 
by shifting the wall 338 together with the movable base 5. 
element 300 to the front limit of movement and by locat- 30 
ing the actuating member 340 at the second position. 
[0274] When the key top 292 is in the retracted posi- 
tion, the link members 296, 298 are fokJed-up and ac- 6. 
comrDodated inskJe the key top 292, so that the dimen- 
sion of the key top 292 can be decreased particularly in 3s 
the height dtrectbn, in comparison with the conventional 
key switch using the dome-shaped elastic actuating 7. 
member, consequently, according to the key switch 290, 
it is possible to significantly reduce the entire height or 
thickness of the keyboard and can improve the portabil- 40 
ity thereof. Further, according to the key switch 290, it 8. 
is possible to effectively eliminate the damage and noise 
caused by the fluctuation of the key top 292. 

9. 

45 

Claims 

10. 

1. A key switch comprising: 
a base; 

a key top arranged above said base; 
a pair of link members interlocked to each other 
and operativety engaged with said base and 
said key top to support sakJ key top above said 
base and direct said key top in a vertical direc- 55 
tk>n, each of said link members including a slid- 
ing portion slidably and shiftably engaged with 
either one of said base and said key top; 



at least one elastk; member disposed between 
at least one of said link members and either one 
of said base and said key top with which said 
sliding portion is engaged, to exert biasing 
force, relative to a shifting amount of saki slid- 
ing portion, onto sakJ at least one of said link 
members in a directk>n different from sakJ ver- 
tical directk^n; and 

a switching mechanism for selectively opening 
and ck>sing an electric circuit in connection with 
a vertk:al movement of sakJ key top. 

The key switch of claim 1 , wherein said at least one 
elastic member exerts biasing force assuming a lin- 
ear relationship with said shifting annount of sakJ 
sliding portkxi, onto sakJ at least one of sakJ link 
members. 

The key switch of claim 1 , wherein said at least one 
elastk: member exerts biasing force in a direction 
substantially orthogonal to said vertical directbn, 
onto said at least one of sakl link members. 

The key switch of claim 1 , wherein said at least one 
of said link members is provided with a toading por- 
tion separately from said sliding portion, said bias- 
ing force being applied onto said loading portk>n. 

The key switch of claim 4, wherein sakJ loading por- 
tion is shifted in a motion different from said sliding 
portion when sakJ sliding portkxi is shifted. 

The key switch of claim 1 , wherein saki at least one 
elastk; member is fixedly joined to said base and is 
abutted with said at least one of said link members. 

The key switch of claim 1 . wherein saki at least one 
elastk; member is fixedly joined to said at least one 
of saki link members and is abutted with said base 

The key switch of claim 1, wherein said elastk; 
member comprises a compression spring. 

The key switch of claim 1, wherein said elastic 
member comprises a plate spring. 

The key switch of claim 1 , wherein said pair of link 
members are arranged to mutually intersect and are 
pivbtably connected relative to each other at an in- 
tersection thereof, wherein a first one of said link 
members is engaged slidably at one end thereof 
with said base and rotatably at another end thereof 
with said key top, said sliding portion being provided 
on said one end of said first link member, and 
wherein a second one of saki link members is en- 
gaged rotatably at one end thereof with said base 
and slidably at another end thereof with said key 
top, saki sliding portion being provided on said other 
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end of said second link member. 

11. The key switch of claim 1 , wherein said pair of link 
members are arranged to mutually intersect and are 
pivotably and sitdabty connected relative to each 
other at an intersection thereof, and wherein each 
of sakJ link members is engaged slidably at one end 
thereof with sakJ base and rotatably at another end 
thereof with said key top, sakJ sliding portion being 
provided on said one end of satd each link member. 

12. The key switch of claim 1 , wherein said pair of link 
members are meshed with each other at a toothed 
end of each of said link members, and wherein each 
of said link members is engaged slidably at one end 
thereof with sakJ base and rotatably at another end 
thereof with said key top, sakJ sliding portion being 
provided on said one end of said each link member, 
said toothed end being provided adjacent to said 
other end of said each link member 

13. The key switch of claim 12, wherein said pair of link 
members are arranged to intersect with each other. 

14. The key switch of claim 1, wherein sakd switching 
mechanism comprises a membrane switch ar- 
ranged in an opening formed in said base beneath 
said key top, and an actuating member for pushing 
said membrane switch to close said electric circuit 
when said key top goes down and is located at a 
predetermined positkxi above said base. 

15. The key switch of claim 14, wherein said actuating 
member is provided on said key top, and enters into 
said opening of said base to elastically push said 
membrane switch when sakJ key top is located at 
said predetermined positkxi. 

16. The key switch of claim 14, wherein said actuating 
member is provided on at least one of said link 
members, and enters into said opening of said base 
to elastically push sakJ membrane switch when said 
key top is located at said predetermined position. 

17. The key switch of claim 16, further comprising an 
assist member nrKDvable between a first position 
where said assist member comes into engagement 
with said actuating member and a second position 
where sakJ assist member is away from said actu- 
ating member, during a time when said key top is 
located at said predetermined position, and wherein 
said actuating member comes into engagement 
with said assist member to push said membrane 
switch. 

18. The key switch of claim 14, wherein said actuating 
member Is disposed above said membrane switch, 
and wherein a part of said link members enters into 



sakJ opening of saki base to push said actuating 
member when said key top is located at said pre- 
determined position, whereby sakJ actuating mem- 
ber pushes saki membrane switch 

5 

19. The key switch of claim 18. wherein saki actuating 
member is nr)ovable between a first position where 
said actuating member is pushed by said part of 
said link members upon said key top is kx;ated at 

10 sakJ predetermined position and a second positkxi 
where said actuating member is away from said part 
of said link members. 

20. The key switch of claim 1 4, wherein said membrane 
15 switch is movable between a first positkxi where 

sakJ membrane switch is pushed by sakd actuating 
member to ctose saki electrk; circuit and a second 
positbn where said membrane switch is away from 
sak) actuating member to keep said electric circuit 
^0 open, during a time when saki key top is located at 
sakJ predetermined position. 

21 . The key switch of claim 1 , further comprises means 
for selectively securing said sliding portion of sakJ 

25 at least one of said link members in relation to either 
one of said base and said key top with which saki 
sliding portkxi is engaged, to hold saki key top at a 
desired lowered position. 

30 22. The key switch of claim 1, wherein sakJ base in- 
cludes a fixed base element engaged with said pair 
of link members and a movable base element dis- 
posed under said fixed base element in such a man- 
ner as to be rrxjvable with relation to saki fixed base 

35 element. 

23. The key switch of claim 22, wherein said at least 
one elastk; member is fixedly connected to said 
movable base element and abutted onto saki at 

40 least one of saki link members. 

24. The key switch of claim 22, wherein said at least 
one elastk; member is fixedly connected to said at 
least one of said link members and abutted onto at 

45 least one vertical wall fixedly joined to said nnovable 
base element. 

25. The key switch of claim 22, wherein said movable 
base element is moved in a direction generally par- 

50 allel to a shifting direction of said sliding portion of 
saki each link member. 

26. The key switch of claim 22, wherein said movable 
base element is nnovod in a directkxi generally or- 

55 thogonal to a shifting direction of said sliding portion 
of said each link member. 

27. A key switch comprising: 
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a base; 

a key top arranged above said base; 
a guide member operatively engaged with said 
base and said key top to support said key top 
above said base and direct said key top in a 5 
vertical direction, said guide member including 
a sliding portbn sIkJably and shiftably engaged 
with either one of said base and said key top; 
an elastk; member disposed between said 
guide member and either one of sakj base and io 
said key top with which said sliding portion is 
engaged, to exert biasing force, relative to a 
shifting amount of said sliding portion, onto said 
guide member in a direction different from said 
vertical direction; and '5 
a switching mechanism tor selectively opening 
and closing an electric circuit in connection with 
a vertical movement of said key top. 

28. The key switch of claim 27, wherein sakJ guide 20 
member is structured from a plurality of link mem- 
bers interlocked to one another, each of said link 
members being operatively engaged with sakJ base 
and sakJ key top and including said sliding portkxi, 
and wherein at least one of said link members is 25 
associated with at least one said eiastk; member. 



29. A keyboard comprising a plurality of key switches, 
each of said key switches being one defined in claim 
1. ^ 



30. A keyboard comprising a plurality of key switches, 
each of said key switches being one defined in claim 
22, wherein said movable base element of said 
each key switch is formed as a single large plate 35 
extending over said plurality of key switches, said 
single large plate being movabty disposed under a 
plurality of fixed base elements of said key switch- 
es. 
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Fig. 10 
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Fig. 12 
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Fig. 13 
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